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PREFACE 


The  memoirs  contained  in  the  sixth  volume  of  Hope 
Reports  were  published  in  the  course  of  the  two  years 
extending  from  June,  1906,  to  June,  1908.  In  consequence 
of  Mr.  R.  Shelford  s  labours  and  influence  the  present 
volume  contains  a  far  larger  proportion  of  papers  devoted 
to  insect  systematics  than  any  of  its  five  predecessors. 

Memoirs  2-1 1  are  chiefly  or  wholly  concerned  with 
bionomic  subjects.  Mr.  T.  R.  Bell  (8),  Mr.  A.  H.  Hamm  (10), 
Mr.  S.  L.  Hinde  (9),  Mr.  W.  J.  Kaye  (4),  and  Mr.  S.  A.  Neave 
(2),  have  each  contributed  one  of  these,  Dr.  F.  A.  Dixey 
three  (5-7),  and  the  Hope  Professor  two  (3)  and  (11). 
Mr.  W.  J.  Kaye  kindly  consented  to  the  inclusion  of  his 
important  paper  (4),  dealing  with  questions  which  are 
greatly  studied  in  the  Hope  Department.  A  part  of  the 
material  figured  in  the  plates  belongs  to  the  University 
Collections,  while  the  whole  of  the  five  plates  were  arranged 
in  Oxford,  and  the  four  uncoloured  ones  photographed  for 
half-tone  reproduction  by  Mr.  Alfred  Robinson.  Mr.  T.  R. 
Bells  paper  on  Indian  butterflies  (8)  was  compiled  from 
the  author  s  correspondence  with  Professor  Poulton. 

The  twelfth  memoir  by  Dr.  F.  A.  Dixey  and  Dr.  G.  B. 
Longstaflr(i  2),  and  the  succeeding  three  papers  by  Dr.  C.  B. 
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4  PREFACE 

Longstaff  (13-15)  contain  the  record  of  observations — 
chiefly  bionomic — on  insects  met  with  in  various  parts  of 
the  world. 

The  succeeding  seven  memoirs,  by  Mr.  R.  Shelford 
(16-22),  contain  important  contributions  to  the  systematics, 
and,  in  the  case  of  no.  22,  to  the  natural  history  of  the 
Blattidae. 

The  memoir  (23),  by  Dr.  J.  L.  Hancock  of  Chicago,  is 
^  valuable  account  of  a  large  part  of  the  Oxford  material 
belonging  to  an  obscure  and  difficult  group  of  Acridiidae 
(*  grasshoppers  *)• 

The  succeeding  three  papers,  by  Mr.  R.  Shelford  (24), 
and  Commander  J.  J.  Walker  (25  and  26),  deal  with  Coleo- 
ptera.  Commander  Walker's  list  of  beetles  observed 
in  the  Oxford  district  from  18 19  to  1907,  will  be  of  great 
value  in  stimulating  and  assisting  the  sjtudy  of  this  group 
of  insects. 

A  long  series  of  brief  communications  published  in  the 
'  Proceedings  of  the  Entomological  Society  of  London '  was 
a  marked  feature  of  the  fifth  volume  of  Hope  Reports. 
Although  far  shorter  than  on  the  last  occasion,  when  the 
volume  covered  a  much  longer  period,  the  list  of  such 
communications  in  the  book  now  issued  is  of  considerable 
length.  The  subjects  treated  are  chiefly  bionomic,  and  it 
is  unnecessary  to  do  more  than  refer  the  reader  to  the 
descriptive  titles  printed  under  nos.  27-29  in  the  Contents. 

A  detailed  account  of  the  progress  of  the  Hope  Depart- 
ment during  1906  and  1907  will  be  found  in  the  Hope 
Professors  Reports  (30  and  31). 
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PREFACE  5 

An  important  memoir  by  Mr.  Guy  A,  K.  Marshall  has 
been  kept  back  for  Volume  VII.  In  it  the  author  advances 
many  serious  criticisms  of  the  principle  of  Diaposematic 
Resemblance  (Reciprocal  Mimicry).  His  paper  has  only 
been  made  pubKc,  in  the  *  Transactions  of  the  Entomo- 
logical Society  of  London',  within  the  last  few  weeks,  and 
it  will  be  more  convenient  to  issue  it  in  the  next  volume, 
which  will  no  doubt  contain  reprints  of  further  publications 
on  the  same  subject 

Two  interesting  series  of  notes  by  Commander  J.  J.Walker 
on  the  Lepidoptera  of  the  Dale  Collection  are  also  kept 
back,  in  the  hope  that  they  may  be*  completed  and  issued 
as  a  whole  in  Volume  VII. 

EDWARD  B.  POULTON. 


Hope  Department  op  Zoology, 
University  Museum,  Oxford, 
June  26, 1908. 
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XII.  Some  bionomic  notes  on  BiUterJlies  from  the  Victoria 
Nyanza.  By  S.  A.  NeIave,  M.A.,  B.Sc,  F.E.S., 
Magdalen  College,  Oxford. 

[Read  Jane  «tb,  1906.] 

Plates  IX— XIL 

The  following  notes  on  the  bionomics  of  African  butterflies 
mainly  refer  to  the  large  collection  recently  sent  to  the 
Hope  Department,  Oxford  University  Museum,  by  Mr.  C. 
A.  Wijggins,  MR.C.S.,  F.E.S.,  etc.,  etc  This  magnificent 
collection,  with  excellent  data,  has  already  been  described 
in  Nov.  ZooL  vol.  xi,  pp.  323-363,  1904. 

A  farther  large  and  important  collection  from  the  same 
region,  made  by  Mr.  A.  H.  Harrison,  has  also  been  made 
use  of  to  some  extent.  Where  numbers  are  given,  they 
generally  refer  to  Mr.  Wiggins*  collection  only. 

The  district  whence  these  specimens  come  proves  itself 
to  be  of  peculiar  interest  to  students  of  geographical  dis- 
tribution. It  is  here  that  we  have  a  great  commingling 
of  Eastern  and  Western  forms.  In  the  list  of  specimens 
in  the  paper  above  referred  to  will  be  found  records  of 
such  species  as  Elymnias  pliegea,  Fabr.,  Bicyclus  iccius.  Hew., 
many  species  of  Planema,  EuxarUhe  crossleyi,  Charaxes 
zingha,  Cram.,  to  mention  only  a  few,  all  of  which  until  a 
few  years  ago  were  thought  to  be  species  confined  to  the 
tropical  West  Coast  of  Africa.  These  are  mingled  among 
many  truly  East  African  forms. 

As  will  be  seen  later,^.niaint^and  dominicantc8,onginBl\y 
described  as  distinct  species  and  subsequently  considered 
distinct  forms,  are  now  shown  to  form  a  syngamic  group. 
This  extension  of  the  Western  fauna  to  E.  Central 
Africa  is  most  probably  due  to  the  extension  eastward  of 
dense  forest  land,  similar  to  that  on  or  near  the  western 
tropical  coast  The  climate  on  or  neai*  the  equator  has 
apparently  much  less  defined  wet  and  dry  seasons,  resulting 
in  a  humid  atmosj^ere  and  equable  temperature  more 
suitable  to  the  growth  of  dense  vegetation. 

This  absence  of  well-defined  wet  and  dry  seasons  has  a 
marked  effect  on  the  seasonal  forms  in  the  Lepidoptera  of 
the  country,  well-marked  seasonal  characters  being  relatively 
scarce.     In  studying  the  mimetic  groups  in  such  a  large 
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number  of  specimens  there  are  to  be  found  many  points 
of  interest.  We  can  hardly  fail  to  notice  that  nearly  every 
species  which  exists  in  large  numbers  (and  has  therefore 
been  successful  in  the  struggle  for  existence)  almost  in- 
variably forms  the  model  for  other  species,  or  itself  exhibits 
MUllerian  mimicry  with  other  abundant  and  distasteful 
species.  In  some  cases  it  is  true  a  few  models,  viz. 
certain  species  of  Flanema,  were  only  taken  in  very  small 
numbers,  but  when  we  see  that  their  mimics  (spp.  of 
Fsevdacrsea)  were  also  equally  scarce,  it  is  allowable  to 
suppose  that  either  owing  to  their  retiring  habits  or  some 
other  such  cause  these  species  were  overlooked,  or  that  the 
collection  was  made  near  the  edge  only  of  their  area  of 
distribution. 

Association  of  Amauris  echeria  jacksoni,  Sharpe,  and  A. 
albirruiciUaia,  Butler,  with  A,  psyttalea  f.  damoclides,  Stand. 

On  examining  a  large  series  of  both  Amauris  echeria 
and  A.  alhimaculata^  which,  as  Messrs.  Rothschild  and 
Jordan*  have  recently  pointed  out,  are  clearly  distinct 
species,  I  was  much  struck  with  the  diflFerence  between  the 
Victoria  Nyanza  specimens  and  those  from  Southern  Africa. 

The  echeria  specimens  have  long  since  been  described  by 
Miss  Sharpe  as  A,  jacJcsoni,f  a  distinct  species,  but  are 
doubtless  not  more  than  a  geographical  race  of  A,  echeria. 

The  albimaculata  specimens  are  extremely  like,  if  not 
identical  with  A.  hanninxftoni  of  Butler, J  which  is  also 
only  a  form  of  albimaculata.  I  shall  endeavour  to  show 
that  both  these  forms  differ  from  typical  South  African 
ones  in  a  common  direction,  and  that  these  differences  are 
due  to  the  presence  of  A,  'psyttalea,  bringing  all  three 
species  into  a  clearly  marked  synaposematic  group. 

The  Uganda  specimens  of  both  species,  more  especi- 
ally the  $$,  bear  a  marked  general  resemblance  to 
A,  psyttalea  damoclides,  Staud.  The  chief  character  by 
which  this  resemblance  is  obtained  seems  to  be  the 
markedly  greater  average  size  and  roundness  of  the  spot 
within  the  discoidal  cell  of  the  fore  wing.  I  have  there- 
fore measured  both  the  length  and  breadth  of  this  spot 
in  a  number  of  specimens  from  South  Africa,  East  Africa, 
and  Uganda. 

The  results  are  appended  in  the  following  table : — 

*  Nov.  Zool.  X,  p.  504.  t  P.  Z.  S.  1891,  p.  633. 

+  P  Z.S.  1888,  p.  91. 
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It  is  therefore  fairly  safe  to  say,  even  considering  the 
comparatively  small  number  of  specimens  measured,  that 
there  has  been  a  marked  increase  in  the  size  of  this  spot 
as  we  advance  northward  along  the  East  Coast,  and  thence 
turn  westward  to  the  apparent  limit  of  the  area  of  dis- 
tribution of  the  species.  In  addition  to  this  increase  iQ 
area  of  the  spot,  which  is  common  to  both  species,  it  is 
fairly  evident  from  the  above  table  that  there  is  an  increase 
of  a  peculiar  kind,  the  spot  becoming  distinctly  more 
circular  in  shape  as  we  proceed  westward.  As  will  be 
seen  from  the  table,  the  ratio  of  breadth  to  length  is 
appreciably  greater  in  both  species  west  of  the  Lake  than 
east  of  it.  In  A,  albimaculata  this  progressive  increase 
occurs  as  we  come  up  from  the  south,  as  well  as  from 
east  to  west. 

Other  points  of  superficial  resemblance  which  both 
species  share,  are  greater  expanse  of  wings  and  much 
better  development  of  submarginal  spotting  on  the  hind 
wing.  As  might  be  expected,  the  resemblance  in  the  $  ? 
is  markedly  closer  than  in  the  $  $,  The  $  specimen  of 
cUbimaciUcUa  from  Toro,  figured,  shows  this  resemblance  in 
an  astonishing  manner,  and  has  the  additional  character- 
istic of  the  pale  buff  area  at  the  base  of  the  hind  wing 
being  somewhat  diffused.  This  resemblance  becomes  all 
the  more  significant  when  we  remember  that  A,  psyttalea 
does  not  6(xxxi  in  South  Africa,  while  it  is  a  very  dominant 
species  in  Uganda,  and  also  occurs,  but  not  so  commonly, 
in  British  E^t  Africa.  I  have  not  had  an  opportunity  of 
comparing  numbers  of  specimens  of  A.  psyttalea  from  the 
east  and  west  shores  of  the  Lake,  but  it  is  undoubtedly 
very  common,  and  occurs  in  the  Wiggins  collection  firom 
every  locality  except  the  more  open  plains. 

This  clear  influence  that  the  presence  of  one  species  has 
had  upon  two  other  closely  allied  ones  (all  being  highly 
distasteful),  seems  to  be  one  of  the  most  striking  examples 
of  MtLllerian  mimicry  that  it  is  possible  to  imagine. 

The  specimens  of  A.  psyttalea  are  themselves  remarkably 
interesting,  the  species  being  apparently  in  rather  an 
unstable  condition.  The  majority  of  the  specimens, 
especially  from  the  more  eastern  localities,  are  of  the  form 
damoclides,  Stand.,  but  a  number  from  the  north-west  of 
the  Lake  are  typical  A.  psyttalea,  Plotz,  from  the  tropical 
Atlantic  Coast  These  specimens,  which  are  accompanied 
by  many  intermediates,  are  distinguished  from  A.  psyttalea 
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damodides  by  a  reduced  pale  area  at  the  base  of,  and  the 
absence  of  submargiDal  spots  on  the  hind  wing,  giving 
them  a  marked  general  resemblance  to  western  forms 
such  as  A.  damocleSy  Beauv.  (non  Fabr.),  and  hecaiey  Butler. 
A.  Jucate  does  itself  occur  sparingly  on  the  shores  of  the 
Lake  ;  as  also  another  species  allied  to  it,  viz.,  the  recently- 
described  A.  disa,  mihi  (2).*  In  this  species  all  the  white 
markings  and  (especially  the  pale  area  at  the  base  of  the 
hind  wings)  are  even  more  reduced  than  in  hecate. 

The  above  is  a  striking  case  of  a  species  acting  as  a 
model,  at  one  and  the  same  time  as  certain  individuals  of 
it  are  being  attracted  into  another  group.  This  compli- 
cated condition  of  mimetic  association  in  which  a  species 
is  both  model  and  mimic  at  the  same  time  is  well  known 
to  be  paralleled  in  the  Neotropical  region,  where  we  find 
similar  but  still  more  complicated  instances  among  the 
DanainsBy  Heliconinse  and  Ithomiinm. 

The  specimens  of  Amauris  niavitcs,  Linn.,  are  also  deeply 
interesting.  Whilst  the  specimens  taken  west  and  north- 
west of  the  Lake  (with  one  exception  from  Entebbe  which 
is  intermediate  in  character)  are  all  A,  niavius  niavius^ 
the  typical  western  forms,  those  from  the  north-eastern 
shores  numbering  about  thirty  specimens  are  nearly  fifty 
per  cent  of  them  intermediate  to  A,  niavius  dominicanvs, 
which  occurs  at  Mombasa. 

The  two  chief  points  of  distinction  in  the  latter  form 
are  the  greater  extent  of  all  the  white  areas  and  spots  on 
both  wings.  The  spot  within  the  cell  and  subapical  bar 
of  the  fore  wing,  together  with  the  white  basal  area  of  the 
hind  wing,  are  especially  larger.  In  A,  niavius  niavius 
the  discocellular  spot  is  evanescent,  and  the  white  basal 
area  of  the  hind  wing  seldom  even  reaches  the  extremity 
of  the  cell. 

The  specimens  above  mentioned  occurring  from  the 
east  of  the  Lake  are  remarkably  intermediate  in  respect 
of  these  characters.  The  discocellular  spot  is  well  marked 
but  not  so  large  as  in  dominicamis.  The  subapical  white 
bar  is  broader  than  in  niavius,  but  not  so  broad  as  in 
daminicanus.  The  basal  white  area  of  the  hind  wing 
extends  well  beyond  the  extremity  of  the  cell,  but  not 
nearly  so  far  as  it  does  in  dominicanus. 

The  two  instances  above  of  two  geographical  forms  of  a 
species  meeting  and  appearing  in  an  intermediate  form  on 
*  Loc.  cit,  p.  324 
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the  confluent  edges  of  their  distribution  is  of  remarkable 
interest.*  It  should  help  to  impress  upon  systematists 
the  importance  of  carefully  considering  the  question  of 
geographical  races  of  species  before  making  new  species 
on  slight  di£ferences. 

Mimetic  Groups  with  Danaine  Models. 

The  black  and  white  Amauris  niavius,  Linn.,  forms  the 
model  for  an  important  group  of  butterflies  of  many  families. 
It  is  evidently  very  abundant  on  the  shores  of  the  Lake. 
There  are  118  specimens  in  the  Wiggins  Collection. 

The  group  comprises : — 

Euralia  arUfudon,  Doub.  et  Hew.  (14). 

Eypolimnas  montdronis,  Druce  (4  ^  ^,  3  $  $),  of  which 
the  $  only  is  mimetic. 

Pajnlio  dardamis  $,  f.  hippocoan,  Fabr.  (8),  mostly  from 
the  eastern  side  of  the  Lake.  The  ^  ^  of  dardanus  (46) 
were  common  nearly  everywhere. 

Mymnias  bammakoo,  Westw.  (7),  all  from  the  Western 
districts. 

In  all  these  forms  the  resemblance  to  the  model  is 
remarkably  good,  the  distribution  of  white  markings  on  a 
black  or  dusty  ground  faithfully  follows  those  of  the  model 
and  difiers  in  mnch  the  same  way  from  the  South  and  East 
African  mimics  (ff.  vxxMbergi,  P,  cenea,  hippocoonoides,  etc.) 
of  A.  niavius  dominicanus  as  the  two  models  do  from 
each  other. 

The  ?  ?  otPlanema  godmani,  Butler  (2),  with  the  recently 
described  Pseudacraa  tirikenm,  mihi  (3),  resembling  it  in 
an  astonishing  manner,  form  a  subsidiary  black  and  white 
group  within  the  larger  assembly  having  niavim  as  its 
model.  This  is,  perhaps,  especisdly  the  case  when  the 
insects  are  on  the  wing.  At  rest  the  Planema,  and  the 
PseudacrsBa  closely  following  its  model,  present  the 
character  so  common  in  the  larger  Ethiopian  Acrseifue 
of  a  black-spotted  chocolate-brown  triangle  at  the  base  of 
the  hind  wing  on  the  under  surface.  The  influence  of  this 
character  on  other  forms  and  of  other  forms  on  it  has 

*  Professor  Poulton  has  already  called  attention  to  the  case  of 
A,  niavius  in  his  Presidential  Address  to  the  Entomological  Society 
1904.    Trane.  Ent.  Soc.  1903,  p.  xciv. 
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already  been  considered  by  Professor  Poulton.*  He  points 
out  the  great  influence  which  the  Papilios  of  the  zenobia 
group  have  had  in  respect  of  this  character. 

It  is  interesting  to  note  that  this  group  of  Papilios  is 
well  represented  in  the  collection,  comprising  the  following 
species : — 

P.  homeyeriy  Plotz.       .         .  39  specimens. 
P.  cynorta,  Fabr.          .         .  8         „ 

P.  peculiaris,  Neave    .         .  1         „ 

P.  zenobia,  Fabr.  .         .  49         „ 

P.  gallienuSy  f.  whitnalli,  Neave     6         „ 

As  Professor  Poulton  has  pointed  out,  loc,  dt,  p.  489,  in 
P.  gallienus  and  its  allies,  the  basal  patch  is  very  large  and 
is  traversed  by  black  lines  instead  of  spots,  a  character  not 
occurring  in  Planema.  In  the  other  species  the  area  is 
smaller  and  the  lines  replaced  by  spots.  This  condition 
reaches  its  extreme  in  P>  peculiaris,  mihi  $,  which,  as  will 
shortly  be  shown,  is  an  extraordinarily  close  mimic  of 
Planema  par agea^  Grose-Smith .  P.  homey  eri  is  also  remark- 
able for  the  fact  that  the  colour  of  this  patch  is  more 
chocolate-brown  in  colour  instead  of  golden-brown  as  in 
other  species.  In  this  respect  it  approaches  P.  godmani 
and  P.  tirHcenm  mentioned  above. 

Neptis  agaiha,  StoU  (47),  and  its  allies  may  also  be  not 
improbably  members  of  this  group.  This  species  exhibits 
in  common  with  other  species  of  the  Ethiopian  region  a 
concentration  of  the  white  markings  on  both  wings,  as 
Professor  Poulton  has  already  pointed  out,t  in  contrast  to 
the  broken  character  of  these  markings  in  Oriental  species. 
The  flight  of  these  species  is  also  singularly  slow  and 
floating  when  undisturbed  and  much  like  that  species  of 
Planema  and  black  and  white  Amauris, 

The  variable  A.  psyttalea,  Plotz  (81),  from  many  localities 
was  accompanied  by  its  equally  variable  mimic  Hypolimnas 
diibius,  Pal.  (9),  in  the  more  western  localities. 

Amauris  echeria  Group. 

Owing  to  their  extremely  close  resemblance,  A.  echeria 
jack$on%  Sharpe,  and  A,  albimaculata  hanningtoni,  Butler, 

*  TraDS.  Ent.  See.  1902,  p.  488. 
t  Loc*  cit.  p.  467. 
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may  be  conyenieDtly  taken  as  the  same  model.  They 
both  seem  common  in  nearly  every  locality  except  the 
more  exposed  and  open  plains.  There  were  176  specimens 
from  various  localities  in  the  two  collections,  but  Mr. 
Wiggins  speaks  of  them  as  his  ''  pet  aversion/'  explaining 
that  they  were  enormously  abundant.  The  •best  mimics 
of  these  species  in  the  collection  are : — 

Euralia  mima.  Trim.  (16),  mostly  from  the  west  shore  of 
the  Lake. 

Papilio  homeyeri,  Plotz,  36  ^^  and  3  $  $,  of  which  the 
latter  only  are  mimetic. 

Papilio  dardanus  $,  f.  cenea,  Stoll. 

This  form  of  the  ?  did  not  occur  in  the  Wiggins 
collection,  but  there  are  three  specimens  in  the  Harrison 
coll.  from  Nyangori,  near  the  north-east  shore  of  the 
Lake. 

As  Professor  Poulton  has  pointed  out,  lac,  cU,  p.  485, 
there  is  a  very  remarkable  secondary  resemblance  between 
these  mimics.  The  $  of  P,  homeyeri,  which  does  not  occur 
in  the  group  mentioned  by  him,  further  bears  this  out, 
having  an  actually  closer  resemblance  to  Euralia  mima 
than  to  Amauris  echeria  itself.  There  are  also  in  the  collec- 
tion some  other  less  good  mimics  of  A,  echeria  lying  on 
the  outskirts  of  the  group,  comprising: — Hypolimnas 
dinarcha,  Hew.,  the  forms  of  Pseudacrsea  bccretia,  and  a 
number  of  the  smaller  Acrseas  such. as  A.  servona,  Godm., 
A.circeis,  DevfiiZy  A, areas,  Sharpe,  and  its  form  albimacukUa, 
and  especially  A,  johTistoni,  f.  Jlavesccns,  Neptis  woodwardi, 
Sharpe,  also  comes  into  the  same  group. 

For  a  full  account  of  the  convergence  between  many 
species  of  Acrtea,  including  most  of  the  above-mentioned, 
and  species  of  Amauris,  see  Professor  Poulton's  paper,  read 
before  Section  D  of  the  British  Association  at  Toronto, 
1897.* 

LiMNAS  CHRYSIPPUS  GROUP. 

Limnas  chrysippus,  L.  (342)  and  Hypolimnas  misippus, 
L.  (160),  were  abundant  in  every  locality.  They  were 
somewhat  less  numerous  in  forest  districts. 

AcTiea  encedon,  L.  (442),  was  also  very  common  every- 
where. 

*  Rep.  Brit  Assoc  1897,  pp.  688-91. 
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TcMe  of  forms  of  above  species, 

L.  ckrysippHS  ekrjftippus  IdS.     H.misippus    9  muifpus  .55.     A.  enctdom^  t.eHcedon  164 
„         „  alcippoid€s  16.  >  r.    ,  -       -j      t  »        •  q 

„         .,  alcippus    .  ISJ  -        "  9  <dctppoUes    1,      „        „        alctpptna      8 

„        ^         /y«a.     .  126 
n         n  dorippus    168.      „        „  9  iMarta  .     .  36.      »,        „        daira .    .  124 

»         „  Miiws         13.      „        „  9  dorippoides  6. 

It  is  evident  from  the  above  numt>ers  that  Mr.  Wiggins 
did  not  think  it  worth  while  to  send  many  $  $  oi  misippus. 
Consequently  the  true  proportion  of  the  occurrence  of  this 
species  is  not  obtainable.  Two  specimens  of  a  new  Acraa, 
lx>th  $  $  {A.  wigginsii,  mibi),  exhibit  a  remarkable  syna- 
posematic  resemblance  to  A.  encedon  and  indirectly  to  L. 
chrysippus.  The  species  is  allied  to  and  intermediate  in 
many  respects  between  A,  homba,  Qrose-Smith,  and  A. 
anacreontica,  Grose-Smith.  It  differs  from  both  these 
species  in  possessing  a  subapcal  white  bar.  This  being 
probably  a  mimetic  and  not  an  ancestral  character  it  is 
possible  that  the  $  ^,  not  yet  known,  may  not  have  it. 

TlRUUALA  PETIVBRANA  GROUP. 

The  black  and  green  TirumcUa  limniace  petiverana^  Dbl. 
and  Hew.  (67),  an  abundant  species,  was  taken  in  five 
different  localities. 

Of  its  mimic  Papilio  leonidas,  Fabr.,  eight  specimens 
were  collected.  Also  two  specimens  of  JSuxanthe  crossleyi 
ansorgei,  R.  and  J.,  which  is  probably  an  outlying  member 
of  the  group. 

Melinda  formosa,  Godm.,  and  M,  mercedonia,  Karsch, 
with  the  mimetic  Papilio  rex,  Oberth.  (hitherto  considered 
the  mimic  of  the  Danaine),  occur  in  both  collections  and 
are  of  considerable  interest  Their  distribution  is  as 
follows — 


N.K  Shore. 

N.W.  Shorb. 

M.formosa 

M.  m^ercedonia    . 

50  specimens 
5 

36  specimens. 

Nyangori,  a  few  miles  north-east  of  the  Lake  shore,  is 
apparently  the  eastern  boundary  of  M,  mercedonia,  and 
from  this  locality  come  all  the  five  specimens  recorded 
above.     West  and  north-west  of  the  Lake  mercedonia  is 


Digitized  by 


Google 


216  Mr.  S.  A.  Neave:  some  bionomic 

common,  and  formom  does  not  seem  to  occur.  There  is, 
strange  to  say,  not  a  single  $  amongst  all  the  specimens 
of  mercedonia.  and  only  four  offormosa. 

The  specimens  of  PapUio  roc,  eight  $  $  and  two  $  ?, 
in  the  Wiggins  and  Harrison  collections  all  come  from 
Nyangori,  and  are  very  remarkable.  Only  two  $$  are 
fairly  typical  rex ;  the  other  specimens  especially  the  $  $ 
are  markedly  intermediate  between  P,  rex  and  P. 
mimeticua,  Rothsch.  The  latter  species,  it  will  be  remem- 
bered, bears  a  strong  resemblance  to  M,  mercedonia.  The 
intermediate  characters  are  shown  in  the  reduction  in  size 
of  the  spots,  and  in  the  extension  of  red-brown  colour  over 
the  hind  wings. 

This  fact  becomes  of  great  importance  when  we  recollect 
that  normal  specimens  of  P.  rex  occur  on  the  Kikuyu 
escarpment  to  the  east,  while  the  only  specimen  of 
mimeticus  at  present  known  comes  from  Msaromsaro  north- 
west of  the  Lake.  It  is  therefore  of  very  great  int.erest 
that,  at  the  place  where  both  species  of  Danaines  do  occur 
the  PapUio  should  be  intermediate  in  appearance  between 
them ;  further,  that  where  mercedonia  exists  apparently 
alone  to  the  west  of  the  Lake  the  mimeticus  form  should 
only  be  found;  to  the  east,  where  formosa  only  occurs, 
rex  should  be  the  only  form.  All  three  species  were 
captured  at  the  same  time  of  the  year. 

Milllerian  Association  of  Danaines  and  Papilios. 

In  stud  ving  the  last  two  groups  one  cannot  fail  to  be 
struck  with  the  fact  that  the  mimicry  has  not  all  been  on 
the  side  of  the  Papilios, 

In  the  first  place  the  widely  distributed  Tirum/xla 
petiverana,  Dbl.  and  Hew.,  may  safely  be  regarded  as  the 
ancestral  form  of  the  three  Danaine  members  of  the 
group.  It  extends  nearly  all  over  tropical  Africa  in  the 
more  wooded  districts,  and  can  only  be  considered  a 
geographical  race  of  T.  limniace,  so  common  in  the 
Oriental  region.  Ethiopian  specimens  are  of  interest  in 
exhibiting  amongst  other  differences  a  distinct  shade  of 
reddish-brown  on  the  under-side  toward  the  base  of  the 
fore  wing.  Melinda  mercedonia^  Karsch.,  and  M.  formosa, 
Qodm.,  on  the  other  hand,  are  specialized  forms  with  a 
comparatively  small  and  local  distribution.  In  addition  to 
their  striking  red  and  reddish-brown  colour,  they  differ 
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from  T,  pdiveranu  in  the  greater  length  of  the  fore  wings 
and  in  the  possession  of  pale  sulphur-yellow  areas  at  the  base 
of  the  hind  wings  only  interrupted  by  dark  crossing  nervures. 
M.formosa  neumanni,  Rothsch.,  from  Abyssinia  is  of  great 
interest,  and  differs  in  several  significant  particulars  from 
typical  formosa. 
These  differential  characters  are — 

(a)  Slightly  shorter  fore  wings. 

IP)  The  presence  of  a  V-shaped  mark  of  pale  yellow 

between   the   median  nervure  and  first  medistn 

nervule  near  their  junction, 
(y)  The  brown  colour  of  the  fore  wing  is  darker  and 

less  extensive. 

This  latter  characteristic  has  already  been  pointed  out 
by  Mr.  Walter  Rothschild,  Nov.  Zool.  1902,  p.  596. 

The  above  characters  are  also  of  great  interest  in  that 
they  all  of  them  show  affinities  to  T.  limniace,  P  is 
especially  characteristic  of  that  species. 

Having  therefore  inquired  somewhat  into  the  ancestry 
of  M,  mercedonia  and  formosa  it  will  be  seen  that  their 
elongated  fore  wings  and  pale  areas  at  the  base  of  their 
hind  wings  are  new  developments  and  non-ancestral 
characters.  These  two  points  however  are  characteristic 
features  not  only  of  PapUio  rex  (in  which  they  are 
specially  marked)  but  of  several  other  African  "  Swallow- 
tails,*' including  P.  leonidas  itself,  the  mimic  of  T. 
petiverana. 

There  can  be  little  doubt  therefore  that  the  above- 
mentioned  characters  of  these  Danaines  have  been  obtained 
fit>m  the  PapUio,  As  regards  the  brown  colour  of  both 
PapUio  and  Danaine,  on  the  other  hand,  the  Danaine  has 
almost  certainly  been  the  model.  In  this  matter  we  must 
remember  that  red  or  reddish-brown  is  very  rare  in 
African  Papilios.  It  occurs  in  the  trophonius  %  form  of 
P.  cenea  and  P.  ridleyanus,  White,  both  mimetic ;  also  to  a 
less  extent  in  the  golden-brown  triangle  at  the  base  of  the 
hind  wing  in  the  zenobia  group  of  Papilios  mentioned 
above.  In  Danaines,  on  the  other  hand,  this  colour  is  by 
no  means  uncommon,  e.g.  Limnas,  Salatura  and  the  allied 
genus  Anosia.  Further,  as  we  have  already  seen,  T. 
petiverana  (the  probable  ancestor  of  the  two  Danaines  in 
question)  exhibits  a  tendency  to  brownness  as  compared 
with  its  Oriental  allies.     It  is  also  a  significant  £a.ct  that 
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this  brown  colour  is  more  marked  in  the  $  of  P.  rex  than 
in  the  $.  The  Danaines  again  have  most  probably  formed 
the  model  for  the  spotting  of  the  PapUios,  which  is  not 
quite  like  that  of  any  of  its  allies.  Considering  these  fitcts 
we  may  cite  the  above  group  as  a  complete  example  of 
diaposematic  resemblance. 

Groups  with  AcRiEiNE  Models. 

The  fine  Planema  poggei,  Dewitz,  occurred  in  fair  num- 
bers in  both  collections,  about  20  specimens  from  several 
localities.  This  very  striking  species  with  its  brilliant 
orange  band  on  the  fore  wing  has  several  interesting 
mimics. 

First  and  perhaps  most  important  of  these  is  the  plane- 
moides  $  form  of  Papilio  dardanns,  Brown,  recently 
described  by  Mr.  Roland  Trimen,  F.R.S.,*  from  a  single 
specimen  collected  by  Mr.  Hobley  of  Kisumu.  There  are 
six  of  these  $  $  in  the  collections  of  Messrs.  Wiggins  and 
Harrison.  Amongst  these  is  a  considerable  variation  in 
the  extent  and  completeness  of  the  orange  band  on  the  fore 
wing.  One  specimen  is  remarkable  for  showing  an  inter- 
mediate character  to  the  $  form  of  cenea  dardanus^  and  the 
orange  colour,  though  present,  is  much  broken  up  into  spots, 
and  the  basal  area  of  the  hind  wing  is  buff  coloured  as  in 
the  cenea  form  instead  of  white  as  in  typical  planemoides. 

Other  interesting  mimics  of  P,  poggei  in  the  collection 
are : — Pseudacrsea  hohleyi  Neave,  (2),  in  which  the  resem- 
blance is  best  in  the  $  but  remarkably  close  in  both 
sexes.  Pseuddcrsea  kuerunoi  neumanni,  Thur.  2.  AcrsBa 
aurivillii,  Staud.  (14),  synaposematic  with  ^(?^^et.  Elym- 
nias  phegea,  Fabr.  (2)  (also  referred  to  by  Mr.  Trimen 
loc.  cit.). 

An  outlying  member  of  this  group  was  recognized  in 
the  3  $  $  of  Precis  rauana^  Qrose-Smith,  which  bear  an 
orange  bar  across  the  fore  wing  as  in  the  $i  (14);  but 
have  a  white  discal  bar  instead  of  an  orange  one  to  the 
hind  wing.  This  gives  them  the  same  general  appearance 
as  the  above  forms. 

Plamma  tellus,  Auriv.  (9),  from  the  western  districts,  is 
resembled  by  the  recently  described  Pseicdacriea  terra, 
mihi  (1),  also  from  the  western  side  of  the  Lake,  the 
resemblance  being  astonishingly  close. 

*  Trans.  Ent.  Soc.  Lond.  1903,  pt  I,  p.  xl. 
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All  the  members  of  a  small  group  of  peculiar  interest 
were  captured  l^y  Mr.  Wiggins  at  Entebbe  on  the  north- 
west shore  of  the  Lake  within  a  few  days  of  each  other. 

The  dull-coloured  Planema  paragea,  Grose-Smith,  1  f 
(April  6,  1903)  and  1  ?  (April  9,  1903)  is  the  model  of 
the  group.  It  is  mimicked  by  two  species  both  recently 
described,*  viz. : — 

PsevdcuTsea  obscura,  1 ,?,  1  ?  (April  5,  1903),  of  which  the 
$  is  the  better  mimic. 

Papilio  gallienus  pecidiaris,i  1  ?  (April  6, 1903). 

This  species  is  remarkable  for  its  small  size  and  sombre 
colour  relieved  by  pale  cream-coloured  markings,  thus 
closely  resembling  the  model. 

Remarkable  evidence  of  the  coincidence  of  mimetic 
forms  in  time  and  space  is  here  afforded  by  the  fact  that 
three  such  widely  -  separated  species,  all  very  closely 
resembling  one  another,  should  all  have  been  captured  on 
the  same  spot  and  on  nearly  the  same  date. 

The  plentiful  Acraui  sotikensis,  Sharpe  (37),  has  only 
one  mimic  in  the  collection  but  that  a  remarkable  one, 
viz.  Mimacrsea  potUtoni,  mihi  (3).  The  resemblance  on 
both  surfaces  is  extremely  close.  The  group  of  spots  on 
the  underside  at  the  base  of  the  hind  wing  and  the 
characteristically  marked  hind  margin  of  the  Acrtea  is 
faithfully  represented  on  the  Lycssnid. 

A  very  large  number  of  small  orange-red  and  black 
AcrascLS,  forming  a  synaposematic  group  occur  in  the 
collection  comprising: — 

Acrsea  vinidia.  Hew.  (1287). 
„    o/ioa,  Sharpe  (147). 
„    uvui,  Grose-Smith  (5). 

And  the  more  outlying  A.  serena,  Fabr.  (1451). 
They  are  mimicked  by  the  Lycsenid   Telijma  camuta, 
Hew.  (2). 

A  similar  group  is  that  in  which  the  common  Pardopsis 

*  loc.  ct<.  pp.  333  and  342. 

t  N.B. — Dr.  Earl  Jordan,  of  the  IVing  Maseam,  informs  me  that 
this  species  may  not  improhably  prove  to  be  a  mimetic  form  of 
the  f  of  cyru>iia,  ¥*abr.,  the  ^  ^  (not  represented  in  the  Wiggins 
coU.)  being  hardly  distinguishable  from  tnat  species. 
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pundcUiasima,  Boisd.  (160),  is  the  model.    Two  species  of 
Lycaenidse  are  associated  with  it,  viz. : — 

Pentila  petreia.  Hew.  (24). 
„      clareTisis,  Neave  (10). 

Note. — Prof.  Poulton  informs  me  that  he  discovered  two  specimens 
of  P.  amenaida,  Hew.,  placed  among  the  Acraects  in  the  Hope 
Collection  by  Professor  Westwood. 

Another  synaposematic  group  among  the  Acraeinse  con- 
sists of  the  larger  red  and  black  species,  viz. : — 

A.  egina,  Cram.  (21). 

A,pe7*ennaf  Dbl.  and  Hew.  (42). 

A,  zeteSf  Linn.  (7). 

A.  pJuirmlus,  Ward  (8). 

A.  orina  f.  orincUa,  Oberth.  (6). 

These  species  belong  to  no  less  than  three  different  sub- 
divisions of  the  Acradnm. 

These  species — especially^,  egina — are  resembled  closely 
by  PapUio  ridleyamis,  White  (4). 

Psmdacrsea  hoisduvali,  Dbl,  though  not  in  the  Wiggins 
or  Harrison  collection,  was  obtained  by  Mr.  A.  W.  Hobley  in 
the  same  district,  and  also  closely  mimics  A,  egina. 

Monwra  zingha,  Cram.  (1),  is  probably  an  outlying 
member  of  this  red  and  black  group. 

It  is  by  no  means  improbable  that  the  outlying  gigantic 
mimic,  PapUio  antimachm,  Drury,  will  also  ultimately  be 
found  here. 

Mimicry  in  other  Groups. 

Atella  phalantka  (144),  so  common  all  over  Africa, 
occurs  plentifully  in  the  collection,  together  with  its  mimic, 
Pseudargynnis  hegemone,  Qodt.  (35),  from  many  of  the 
same  localities.  As  is  so  often  the  case,  the  resemblance 
is  closer  in  the  f  than  in  the  $ . 

Mimicry  among  the  Pierinm, 

Three  very  diflferently  coloured  species  of  Mylothris  form 
the  models  of  three  well-marked  groups. 

I.  Mylothris  jacTc&oniy  E.  M.  Sharpe,  with  white  fore  wings 
and  sulphur-yellow  hind  wings,  is  only  represented  by  a 
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single  specimen  in  the  Wiggins  collection,  but  it  appears 
to  be  common  in  other  collections  from  the  same  area. 
It  is  mimicked  by  : — 

A  yellow  hind-winged  $  form  of  Belenois  zochalia,  f. 
farmoea,  Butler,  of  which  there  are  three  specimens.  Of 
the  ordinary  form  of  the  $  there  are  2,  and  44  ^  ^ . 

Phrismra  ladi,  Grose-Smith  (1). 

Phrissura  pJuebe,  Butler,  (2),  in  which  the  resemblance 
is  on  the  upper  surface  alone. 

II.  Mylothris  agathina  (139),  a  very  common  species,  is 
white  with  blackish  marginal  spots  on  the  upperside, 
while  beneath,  the  apex  of  fore  wings  and  whole  of  hind 
wings  are  ochreous ;  furthermore  the  base  of  underside 
fore  wing  is  largely,  and  that  of  hind  wing  slightly,  diffused 
with  orange-red. 

These  characters  on  both  surfaces  are  faithfully  imitated 
by:- 

Belenois  thysa,  Hopflf.  (14). 
Pinacopteryx  Tubrocostalis,  Lanz.  (14). 
Phrissura  pJuebe  (2),  mimics  if,  agathina  on  the  under 
surface  only,  thus  entering  Group  II.  as  well  as  I. 

III.  Mylothris  yulii,  Butler  (25),  and  Mylothris  poppea. 
Cram.  (40),  form  a  synaposematic  pair,  both  being  silvery- 
white  with  black  marginal  markings  and  both  having  the 
base  of  the  fore- wing  underside  flushed  with  ochreous. 

They  are  closely  mimicked  by  : — 

Phrissura  sylvia,  Fabr.  (17). 
Pinacopteryx  dixeyi,  Neave  (12). 

The  latter  species  is  only  represented  in  the  collections 
from  the  Toro  country  on  the  eastern  slopes  of  the 
Ruwenzori  Mts.,  some  distance  west  of  the  Lake.  The  other 
species  occur  both  east  and  west  of  the  Lake. 

The  extremely  abundant  yellow  and  black  Terias — 

T.  hrigitta,  Cram.  (89) 

T.  desfardinsi,  f.  reguluris,  Boisd.  (45) 

T.  senegalensis  (70) 

are  closely  mimicked  by  the  Lycaenid,  Teriomima  xantha, 
Grose-Smith  (4). 
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Seasoned  Forms. 

Pressure  of  time,  owing  to  my  sudden  departure  to  N.E. 
Rhodesia  in  Januaiy  1904,  prevented  me  from  studying 
the  seasonal  forms  in  this  collection  as  much  as  I  should 
have  wished.  They  seem  to  be  mainly  of  interest  in  the 
following  particular.  Just  as  on  the  equator  the  seasons 
are  not  nearly  so  well  marked  as  in  South  Africa,  so  the 
seasonal  forms  are  not  so  well  marked,  while  intermediates 
are  more  common. 

The  most  interesting  specimens  are  several  fine  dry 
season  Precis  ccdestina,  Dewitz,  and  some  remarkable 
intermediate  and  dry  specimens  of  P.  ardiesia,  Godt. 

In  conclusion,  I  should  like  to  express  my  unbounded 
gratitude  to  Professor  Poulton,  D.Sc.,  F.RS.,  of  the  Hope 
Department,  Oxford  University  Museum,  at  whose  suggee- 
tion  the  work  was  undertaken,  and  who  has  given  me  the 
inestimable  benefit  of  his  unique  knowledge  of  these 
subjects. 
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Alfred  Robinson,  phot. 


Andre<&  Sleigh.  Ltd. 


Synaposematic  resemblance  between  species  of  the  Danaine  genus  Amaun's, 
near  the  Victoria  Nyanza. 
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Alfred  Robinson,  phot.  Andre  &  Sleigh,  Ltd. 

Acraeine,  Nymphaline,  Elymniine  and  Papilionine  mimics  of  Planema  poggei, 
from  near  the  Victoria  Nyanza. 
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Explanation  of  Plates. 


Plate  IX. 


Fig.  1.     Amauris  hecate,  Butler,  (J.    From  Toro,  Western  Uganda. 

la.  Amauris  psyttalea  putfttalea,  Plotz,  ^ .  From  Toro.  Ex- 
hibiting a  great  general  resemblance  to  Fig.  1  by  reason 
of  the  reduction  of  pale  basal  area  and  submarginal  spots 
on  the  hind  wing  as  compared  with  Fig.  3. 

2.     Amauris  psyttalea  damodtdes,  Staud.,  ^ . 

«*•  »  >»  >>  »       +  • 

From  the  N.E.  shore  of  the  Lake. 
2a.  Amawris  albimacrdaia  hanningtoniy  Butler,  ^ . 

•^         »  »>  »  >»        +  • 

From  Toro.  Exhibitinc  a  great  resemblance  to  the  fore- 
going by  reason  of  the  large  spot  in  the  discoidal  cell 
of  the  fore  wing,  and  in  the  marted  submarginal  spotting 
of  the  hind  wing. 

4.     Ama/uris  albimaculctta  alhimacuUita^  Butler,  ^ . 

From  Malvern,  near  Durban,  S.A.     Exhibiting  a  strong 
contrast  to  the  preceding  Uganda  specimens. 
26.  Amauris  echeria  jacksoni^  Sharpe,  ^ . 

*^'  »  «  w  »  +  • 

From  Entebbe  on  the  W.  shore  of  the  Lake.    Remarkable 
for  large  size  and  well-marked  spot  in  the  discoidal  cell 
as  compared  with  the  next  species. 
6.     AmoAMis  echeria  echerioy  Stoll,  ^ . 

^  from  Malvern  near  Durban,  S. A.     $  from  Durban. 


Plate  X. 


Fio.  1.  Planema  poggei,  Dewitz,  ^.  From  N.K  of  the  Lake. 
Remarkable  for  its  brilliant  orange  discal  bar  on  the 
fore  wing,  and  white  bar  on  the  hind  wing. 

2.  AcrsBa   aurvmllii,  Stand.,    (J.     Synaposematic  with   the 

above.     From  N.W.  shore  of  the  Lake. 

3.  PsetidacraBa  kuenoioi  nevmanniy  Thur.,  (J.     From  N.W. 

shore  of  the  Lake.  Bears  a  marvellous  resemblance  on 
both  surfaces  to  Fig.  1. 

4.  PseudacraBa  hobleyiy  Neave,    (J.     From  Entebbe,  N.W. 

shore  of  the  Lake. 

5.  Precis  raua/na^  Grose-Smith,  $ . 

6.  9. 

<J  "from  1?.E.,  9   froin  N.W.  shore  of  the  Lake.    The  ? 
only  is  mimetic. 

7.  Ehmnicts  bammakoo,  Westw.,   (J.    From  N.W.  shore  of 

the  Lake. 

8.  Papilio  darda/nus  $  f .  planemoideSy  Trim.  This  magnificent 

form,  with  its  orange  discal  bar  to  the  fore  wing  and 
white  basal  area  to  the  hind  wing,  bears  a  very  close 
resemblance  to  the  modeL 
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Plate  XI. 


Fig.  1.     Mdinda  formo9a^  Q[(Am.,  <J. 

1«.         w  ,1  „       ?• 

i  from  Kiknyu  escarpment      9  ^^  ^-^  shore  of  the 
Lake. 
2.     FapHio  rex,  Oberth.,  i , 

*^         »>        »         >»       +•    . 
From  the  Kiknyu  escarpment. 


Plate  XII. 


Fig.  3.     PapUio  rex,  f .  intermediate  to  ^  mimeticuSy  Rothsch. 

"^'        »        »    >»         »  »  +  »  >» 

From  N.E.  shore  of  the  Lake.    From  this  locality  both  the 
Danaines,  M,  formosa  and  M,  mercedomo^  occur. 

4.  Mdinda  mercedomoy  Earsch.,  ^ . 
From  the  N.W.  shore  of  the  Lake. 

5.  PapUio  mimetums,  Rothsch.,  9  • 
From  the  N.W.  shore  of  the  Lake. 
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Metinda  formosa  o 


Papiliorex,  d 


Fhcih'a  tvx.    9 
Horace  Knij^ht.  del. 


Melinda  formosa   ? 


Andre  &  Sleigh.   Ltd. 


Synaposematic  resemblance  between  Danainae  and  Papilioninae  from  the 
East  of  the  Victoria  Nyanza. 
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Trans.  Ent.  Soc.  Loud.  1906.  Plate  Xll. 


Horace  KniKht.  del. 


Papilio  mimeiicus    ? 


Andre  *  Sleigh.  Ltd 


Synaposematic  resemblance  between  Danainae  and  Papilioninae  from  the 
Northern  shore  of  the  Victoria  Nyanza. 
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XV.  Mimetic  Forms  of  Papilio  dardanus  (merope)  and 
Acrma  johndoni.  By  Edward  B.  Poulton,  D.  Sc., 
M.A.,  Oxoa,  Hon.  LL.D.,  Princeton,  F.R.S.,  Hope 
Professor  of  Zoology  in  the  University  of  Oxford, 
Fellow  of  Jesus  College,  Oxford. 

[Read  June  6, 1906.] 

Plates  XVII-XXII. 

A.  Mimetic  forms  of  Papilio  Dardanus,  Brown. 

I.  Synepigonic  Group  bred  in  1904  h/  G,  F.  Leigh, 
FJE,S.,  from  a  trophonius  %  form  of  P.  dardanus  mb- 
species  cenea,  Thear  Durban. 

This  piece  of  work  is  an  interesting  and  important 
addition  to  the  breeding  experiments  upon  P,  dardamts 
undertaken  by  Mr.  Leigh  in  1902  and  1903.  (Trans.  Ent. 
See.,  Lond.  1904,  p.  677.)  As  a  result  of  this  latest 
inquiry  the  trophonius  %  form  has  for  the  first  time  been 
br^  from  a  parent  of  the  same  form. 

On  May  4,  1904,  Mr.  G.  F.  Leigh  observed  a  tro- 
phonvus  female  laying  eggs  on  the  food-plant,  at  Bellair, 
five  miles  firom  Durban,  Natal.  He  collected  the  eggs 
but  the  parent  butterfly  escaped.  From  these  eggs  Mr. 
Leigh  succeeded  in  breeding  six  males  and  seven  females. 
Of  these  all  the  males  and  five  of  the  females  are  repre- 
sented about  two-fifths  of  the  natural  size  on  Plate  X  VII, 
Figs.  1-11.  The  dates  of  emergence  are  given  in  the 
explanation  of  Plate  XVII  (pp.  312,  313),  so  it  is  not 
necessary  to  repeat  them  here.  The  two  unfigured  females 
were  in  both  cases  cenea  forms: — one  greatly  deformed 
and  shrivelled  (pupated  June  30, 1904,  emerged  July  30 : 
the  ninth  to  emerge) ;  one  not  included  in  Mr.  Leigh's 
consignment  (it  was  the  twelfth  to  emerge). 

(a)  The  Tnales. 

The  six  males  of  this  interesting  synepigonic  series  are 
represented  on  Plate  XVII,  Figs.  1-6.     If  compared  with 
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the  account  (in  Trans.  Ent.  Soc.  Lond.  1904,  p.  684)  of  the 
equal  number  of  males  in  the  family  bred  in  1902  by  Mr. 
G.  F.  Leigh,  it  will  be  seen  that  the  latter  possess  as  a 
whole  far  darker  submarginal  bands  on  the  hind- wing.  A 
single  male  (Plate  XVII,  Fig.  6)  and  that  by  far  the 
darkest  of  the  1904  family  is  about  as  dark  as  one  of  the 
medium  specimens  of  1902.  The  other  five  are  far  less 
dark  than  any  except  the  dwarfed  "  specimen  6."  It  is  not 
necessary  to  describe  and  compare  the  condition  of  the 
submarginal  bands,  inasmuch  as  the  whole  series  is  figured, 
and  this  is  a  character  which  can  be  reproduced  with  great 
fidelity,  and  can  be  as  well  compared  in  somewhat  reduced 
figures  as  in  those  which  represent  the  natural  size. 

The  hind-wings  of  these  males,  less  heavily  marked  as 
compared  with  the  1902  and  1903  groups,  probably 
exhibit  seasonal  difi^erences,  and  the  same  explanation 
is  even  more  certain  for  the  under-side  coloration,  which  is 
darker  and  more  uniform  in  the  specimens  here  described. 

It  will  be  noticed  that  the  inner  border  of  the  black 
margin  of  the  fore-wing  is  strongly  serrated  in  Fig.  5,  less 
so  in  Figs.  4  and  6.  This  serration  is  characteristic  of 
both  male  and  female  in  the  ancestral  PapHio  meriones  of 
Madagascar,  but  strangely  enough  it  does  not  reappear  in 
the  most  ancestral  of  the  continental  males  which  I  have 
had  the  opportunity  of  examining.  I  do  not  find  it  in 
P.  antinorii  (3  males),  P.  polytrophus  (5  males),  or  in 
P.  merope  from  the  west  coast.  It  appears  however  in  a 
small  proportion  of  the  males  from  the  northern  end  of  the 
Victoria  Nyanza  and  in  the  southern  and  eastern  cenea.  In 
the  latter  case  it  is  to  be  found  not  uncommonly  among 
the  captured  specimens  as  well  as  among  those  that  have 
been  bred.  It  is  certainly  remarkable  that  this  ancestral 
feature  should  on  the  continental  area  be  chiefly  found  in 
the  most  highly  specialized  of  all  the  sub-species, — cenea 
of  the  south  and  south-east. 

()3)  The  females. 

The  trophonius  oflfspring  (Plate  XVII,  Fig.  7)  is  seen  to 
be  a  perfectly  normal  example  of  the  southern  type.  As 
regards  the  cenea  forms,  the  relative  development  of  buflf 
and  white  in  the  spots  of  the  fore-wings  may  be  shown  by 
comparison  with  the  earlier  family  classified  on  p.  681  of 
Trans.  Ent.  Soc.  Lond.  1904. 
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Plate  XVII,  Fig.  8,  about  the  same  as  No.  Ill  on  p.  681. 

"  "  »»         ^     1  TSJfje     IV-V 

Jl  »  »         11\  T     TT 

The  unfigured  cripple/  "       "       »'       „      „     a  n    ,,     „ 

The  two  cenea  represented  in  Figs.  8  and  11,  on  Plate 
XVII,  show  the  influence  of  trophoniics  parentage  (see 
description  of  Figures,  p.  313). 

In  the  latter  pages  of  this  memoir  these  11  specimens, 
both  male  and  female,  will  be  often  referred  to  and 
compared  with  other  forms. 

II.  Papilio  dardanics  $  f.  trivieni,  new  form. 

In  his  Presidential  Address  to  the  Entomological  Society 
of  London  in  1898  (Proc.  1897,  pp.  Ixxxviii,  Ixxxix)  Mr. 
Roland  Trimen,  F.R.S.,  described  a  remarkable  form  of  the 
female  dardamcs,  sub-species  tibulluSy  from  Zanzibar,  in 
the  Hope  Department.  After  expressing  the  opinion 
that  the  West  African  dionysos  was  the  least  modified  as 
compared  with  the  male  of  all  the  various  tail-less  conti- 
nental female  forms  known  until  that  time,*  he  went  on  to 
describe  the  specimen  from  Zanzibar  as  "a  much  closer 
approximation  to  the  masculine  coloration.  In  this  female 
the  tranverse  trace  of  black  in  the  fore-wings  is  even 
fainter  than  in  the  dionysos  form,  and  the  colour  of  the 
wide  pale  spaces  and  the  hind-marginal  spots  in  all  the 
wings  is  almost  exactly  of  the  pale  creamy-yellowish  tint 
of  the  male  P.  cenea ;  and  on  the  under-side,  while  the 

Eale  yellowish  of  the  fore-wings  is  better  divided  by 
lackish  than  on  the  upper-side,  the  colouring  of  the 
hind-wings  corresponds  much  more  nearly  to  that  of 
the  male  than  in  any  other  female  I  have  seen — the 
characteristic  break  in  the  submarginal  brownish  band 
being  moreover  very  complete  and  wide.  There  can  be 
no  doubt  that  in  this  specimen  we  have  a  marked  case  of 
reversion  to  the  original  colouring  of  the  female,  but  it  is 
unaccompanied  by  any  inclination  towards  the  recovery  of 
the  lost  tail  of  the  hind-wings."  In  the  same  address 
(p.  Ixxxviii)  the  distinguished  African  naturalist  expresses 
the  opinion  that  "  we  may  not  unreasonably  hope  to  dis* 

*  Speaking  of  dionysos,  Mr.  Trimen  quotes  his  earlier  paper  in 
Trans.  Ent.  Soc.  Lond.  1874.  The  reference  is  erroneously  given 
aa  p.  178  :  it  should  be  p.  148. 
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cover,  at  some  point  in  the  wide  territories  between 
Abyssinia  and  Zanzibar,  females  of  the  Merope-groxxf 
exhibiting  stages  intermediate  between  the  long-tailed 
mimetic  females  of  P.  antinorii  and  the  entirely  tail-less 
ones  of  P.  ccnea!* 

It  was  reasonable  not  to  attempt  to  name  this  primitive 
variety  while  it  remained  as  a  single  example ;  but  now 
that  it  has  been  discovered  in  large  numbers  as  one  of  the 
female  forms  of  the  sub-species  ^o/y^rcy/Aw5,  Jordan,  on  the 
Kikuyu  Escarpment,  the  case  is  different.  It  is  one  of  the 
most  instructive  if  not  actually  the  most  instructive  of  all 
the  female  forms  of  dardanus;  and  I  propose  to  call  it 
trimenif  in  honour  of  the  great  naturalist  who  solved  the 
mystery,  and  laid  a  firm  foundation  for  all  future  work 
upon  the  most  interesting  and  complex  example  of 
mimicry  as  yet  known  throughout  the  world  * 

The  specimen  referred  to  by  Mr.  Trimen  is  here  repre- 
sented on  a  slightly  reduced  scale  on  Plate  XIX,  Fig.  1.  In 
Plate  XVIII,  Fig.  1,  one  of  the  smaller  trimeni  forms  from 
the  Kikuyu  Escarpment  is  represented  of  about  the 
natural  size.  Of  these  there  are  four  in  the  Hope  Depart- 
ment. Judging  from  these  four  specimens  the  ground 
colour  is  sometimes  yellow,  exactly  like  that  of  the  male 
(1),  sometimes  of  a  rather  paler  shade  (2),  and  sometimes  a 
little  darker  (1). 

(a)  Occasional  occurrence  of  rudiincntary  "  tails  **  to  the 
hind-wing  of  trimeni  and  hippocoon. 

The  trimeni  form  frequently  possesses  ancestral 
characters*  additional  to  those  described  in  the  Presiden- 
tial Address.  The  most  interesting  of  these  supplies  the 
confirmation  of  Mr.  Trimen's  prediction  that  stages  would 
be  found  "  intermediate  between  the  long-tailed  mimetic 
females  of  P.  antinorii  and  the  entirely  tail-less  ones  of  P, 
cenear  The  specimen  represented  on  Plate  XVIII,  Fig.  1, 
is  seen  to  have  a  small  but  distinct  rudimentary  "  tail," 
containing  an  extension  of  the  third  median  nervule. 
This  nervule  also  enters  the  tail  in  the  male,  showing  that 
the  rudimentary  tail  of  the  female  is  entirely  homologous 
with  that  of  the  other  sex.  The  other  three  specimens  of 
polytrophus  ^  f.  tHmeni  do  not  exhibit  this  feature,  but  it  is 

♦  It  is  perhaps  unnecessary  to  say  that  I  allude  to  the  great  mono- 
grapli  in  Trans.  Linn.  Soc,  vol.  xxvi,  1870,  Pt.  Ill,  1869,  p.  497. 
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possessed  by  an  interesting  example,  to  be  described  below 
(see  p.  290),  showing  the  origin  of  trophonius  from  trimeni. 
It  is  also  possessed  by  two  examples  of  the  sub-species 
merope  $  f.  hippocoon  in  the  National  Collection.  These 
specimens,  both  from  the  west  coast,  are  represented  in 
Plate  XIX,  Figs.  2  and  3. 

(fi)  FroDhV/ience  of  s^thmarginal  pah  spots  in  hind-vnng 
of  trimeni,  etc. 

Another  primitive  feature  usually  characteristic  of 
trimeni  is  the  large  size  and  prominence  of  the  sub- 
marginal  pale  spots  in  the  black  border  of  the  hind-wing. 
These  spots  are  of  course  persistent  traces  of  the  yellow 
ground  colour  of  the  male  and  unmodified  female  enclosed 
between  the  two  black  bands  parallel  with  the  hind-margin 
of  the  hind-wing.  The  band  of  ground  colour  is  widest  and 
most  prominent  between  the  root  of  the  "  tail "  and  the 
"  inner  gap,"  as  will  be  seen  by  a  glance  at  Figs.  1-6  on 
Plate  XVII.  Furthermore  this  especially  prominent  patch 
is  widest  immediately  on  the  inner  side  of  the  root  of  the 
"tail,"  because  it  is  here  continuous  with  the  ground 
colour  in  the  "  inner  gap  "  (Plate  XVII,  Figs.  1-5)  or  enters 
the  bay  by  which  the  closed  gap  is  indicated  (Fig.  6).  It 
is  precisely  in  this  region,  between  the  second  and  third 
median  nervules,  that  the  pair  of  submarginal  spots  even 
in  the  most  specialized  female  forms  often  tend  to  be 
largest  and  most  conspicuous.  This  is  well  seen  in  the 
cenea  forms  represented  on  Plate  XVII,  Figs.  8  and  11 ; 
and  in  the  hippocoon  shown  on  Plate  XIX,  Figs.  2  and  3. 
In  the  more  primitive  trimeni  we  expect  to  find  and  we 
do  find  these  tendencies  more  marked  and  accompanied 
by  a  far  higher  degree  of  development  of  the  whole  series 
of  paired  submarginal  spots  on  the  hind- wing.  The  special 
size  of  the  pair  marking  the  position  of  the  inner  gap  is  well 
seen  in  the  tibullvs  trimeni  represented  on  Plate  XIX,  Fig.  1, 
and  even  better  in  the  polytrophus  trimeni  of  Plate  XVIII, 
Fig.  1.  In  this  latter  the  two  enlarged  spots  have  fused  into 
a  single  and  prominent  patch.  The  development  of  the 
series  of  submarginal  spots  in  trimeni  is  however  far  better 
seen  in  three  specimens  of  this  form  of  the  sub-species 
polytrophm  in  the  Hope  Department, — specimens  which  in 
other  respects  were  less  instructive  than  that  represented 
on  Plate  XVIII,  Fig  1. 

We  can  at  once  understand  by  the  study  of  the  examples 
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of  trivicni  figured  on  Plate  XVIII,  Fig.  1,  and  XIX,  Fig.  1, 
and  by  comparison  with  the  hijipocoon  forms  on  the  same 
plates  (XVIII  2,  XIX  2-3),  why  it  is  that  the  submarginal 
yellow  ground  colour  should  be  represented  in  the  mimetic 
females  by  Sipair  of  pale  spots  between  each  pair  of  nervules. 
It  is  evidently  because  the  marginal  development  of  black 
was  brought  about  not  only  by  a  growth  in  width  of  the 
two  marginal  black  bands  of  the  male  (Plate  XVII, 
Figs.  1-6),  but  was  also  aided  to  an  important  extent 
by  the  appearance  of  black  inter-nervular  streaks.  These 
naturally  cut  the  ground  colour  still  persisting  between 
each  pair  of  nervules  into  two  halves. 

(y)  Traces  of  costal  and  inner  gaps  in  black  margin  of 
hind'VnTig  of  trimeni,  etc. 

Apart  from  the  indication  of  the  "inner  gap"  afforded 
by  the  special  development  of  the  corresponding  pair  of 
pale  submarginal  spots,  other  distinct  traces  of  both  gaps 
are  among  the  primitive  features  of  trimeni.  They  are 
especially  strongly  developed  in  the  specimen  shown  in 
Plate  XVIII,  Fig.  1.  The  "costal  gap"  is  remarkably 
clear  in  the  figure,  while  the  site  of  the  "  inner  gap  *'  is 
rendered  visible  by  two  faint  yellow  streaks  passing 
outwards  into  the  broad  black  margin.  They  are  better 
seen  in  the  right  hind-wing  of  Fig.  1.  The  trimeni  re- 
presented on  Plate  XIX,  Fig.  1,  is  a  $  form  of  the  east 
coast  sub-species  tibullus  in  which  the  black  band  of  the 
male  is  more  developed  than  elsewhere,  while  the  gaps  are 
reduced  to  a  minimum  (Trans.  Ent.  Soc.  Lend.  1904,  p.  683). 
Nevertheless  the  "  costal  gap  "  can  be  clearly  recognized. 
It  is  seen  in  Fig.  1  that  the  inner  border  of  the  black 
margin  is  not  curved  parallel  with  its  outer  border  forming 
the  edge  of  the  wing  out  is  made  up  of  two  straight  lines 
meeting  in  an  obtuse  angle.  This  angle  is  the  point  where 
the  central  yellow  invades  the  black  margin  most  deeply 
and  represents  the  costal  gap  of  the  male.  This  identi- 
fication will  be  at  once  admitted  when  Fig.  1  on  Plate 
XVIII  is  compared  with  Fig.  1  on  XIX.  The  squarish 
shape  thus  originating  persists  in  many  examples  of  the 
more  specialized  female  forms.  It  may  be  distinctly  seen 
on  the  two  hippocoon  (Figs.  7,  8)  and  three  of  the  cenea 
(Figs.  5,  6,  10)  forms  represented  on  Plate  XXXI  of 
Trans.  Ent.  Soc.  1904 ;  and  in  the  present  memoir  in 
trophonius  represented  on  Fig.  7  of  Plate  XVII,  and  the 
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eenea  on  Fig.  11  of  the  same  Plate.  It  is  remarkably 
distinct  in  the  polytrophits  $  f.  hippocoon  shown  on  Plate 
XVIII,  Fig.  2,  although  barely  recognizable  in  the  same 
forms  from  the  west  coast  seen  in  Figs.  2  and  3  of  Plate  XIX. 

III.  PapUio  dardanus,  sub-species  merope  $  f.  dioiiysos, 

DoubL 

Before  proceeding  te  consider  the  origin  of  the  mimetic 
female  forms  of  dardamcs  it  is  necessary  te  say  a  few  words 
of  this  remarkable  and  primitive  variety  which  is  not 
uncommon  on  the  west  coast  It  is  very  probable  that  it 
also  occurs  among  the  wonderful  series  of  polytrophus 
females  from  the  Kikuyu  Escarpment,  but  I  have  not 
yet  met  with  an  example. 

In  dionysos  the  hind-wings  are  those  of  the  merope  $  f. 
trophonius  except  that  they  are  of  a  distinctly  paler  tint 
and  thus  nearer  to  trimeni.  The  costal  gap  is  also  very 
strongly  marked.  The  fore-wings  possess  the  black  and 
white  coloration  of  hippocooUy  but  with  a  primitive  diminu- 
tion of  the  black  markings  which  is  very  like  trimeni.  In 
fact  in  one  specimen  (Cameroons :  Cutter :  1869)  in  the 
Hope  Department  the  oblique  bar  dividing  the  two  chief 
white  markings  of  the  fore-wing  is  even  less  developed 
than  in  any  of  the  five  specimens  of  trimeni  in  the 
same  collection.  It  is  probable  that  dionysos  was  an 
early  variant  from  trimeni,  presenting  a  mixture  of  the 
characters  which  in  other  proportions  were  to  be  selected 
into  trophonius  on  the  one  hand  and  hippocoon  on  the  other. 

IV.  The  sub-species  of  Papilio  dardanus  (=  merope). 

Before  discussing  the  origin  of  the  mimetic  female  forms 
it  is  necessary  to  consider  the  division  of  dardanvs  into 
sub-species.  Dr.  Karl  Jordan*  has  examined  509  males 
and  270  females  in  the  Tring  Zoological  Museum.  Ex- 
cluding the  forms  from  N.E.  Africa  and  Madagascar  and 
only  considering  the  males  Dr.  Jordan  finds  south  of 
Sierra  Leone  five  sub-species  distinguished  chiefly  by  the 
extent  of  black  on  the  hind- wings.  Differences  in  sex- 
organs  are  confined  to  the  valve-edges.  Dr.  Jordan's  five 
sub-species  are  as  follows : — 

♦  Der  Gegensatz  zwischen  geographischer  und  nichtgeographisclier 
Variation.  Zeitsch.  f.  wisflenschaft.  Zool.,  Bd.  Ixxxiii.  Dr.  F.  A. 
Dixey  has  very  kindly  lent  me  for  the  purpose  of  this  memoir  an 
abstract  which  he  has  prepared  of  this  interesting  paper. 
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(1)  P.  cenea,  S.  Africa.  Transition  to  next  form  in 
geographical  position  and  morphological  character  is 
complete. 

(2)  F.  tibullus.  Delagoa  Bay  northwards  to  Mombasa ; 
west  limit  unknown,  but  occurs  in  Uganda. 

(3)  1\  polytroplnis.     B.  E.  Africa. 

(4)  Transitional  forms  from  Victoria  Nyanza. 

(5)  P,  dardanus  dardanus.  Unyoro  to  west  coast. 
Congo  specimens  are  larger,  as  in  some  other  cases. 

Dr.  Jordan  furthermore  states  that  P.  dardanus  is  not 
sharply  marked  off  into  geographical  forms.  East  and 
west  coast  examples  can  be  distinguished,  but  neither 
assemblage  is  a  complete  unit.  It  is  significant  that 
the  valve-process  is  generally  present  in  eastern  and 
absent  from  western  forms. 

In  the  following  pages  I  have  followed  Dr.  Jordan's 
conclusions  and  terminology  with  the  single  exception 
that  I  have  called  the  fifth  sub-species  dardanus  merope 
instead  of  dardamcs  dardanus. 


V.  21ie  oingin  of  the  mimetic  female  forms  of  Papilio 
dardanus /rom  the  $  f.  trimeni. 

There  can  be  little  doubt  that  all  the  well-known  mimetic 
females  of  dardanus  as  well  as  the  latest  discovery 
planemoides  originated  by  modification  of  this  primitive 
female  form,  either  directly  or  by  the  combination  and 
development  of  characters  on  their  way  to  produce  other 
forms.  I  propose  to  consider  the  evolution  of  these  forms 
in  the  order  of  specialization,  beginning  with  the  most 
primitive  : — 

(1)  Hippocoon,  The  relationship  of  hippocoon  to  trimeni 
is  at  once  seen  by  comparing  Fig.  2  with  Fig.  1  on  Plate 
XVIII.  The  transformation  is  remarkably  direct  and  simple, 
consisting  merely  in  the  greater  intensity  and  sharpness  of 
black  markings  already  distinctly  indicated  in  trimen%  and 
in  the  alteration  of  the  pale  yellow  tint  of  the  latter  into 
white.  There  are  four  examples  of  this  form  from  the 
Escarpment  in  the  Hope  Department.  The  other  three 
are  fairly  represented  by  the  figure  of  the  fourth  on 
Plate  XVIII,  Fig.  2,  and  it  is  rather  surprising  that 
none  of  them  possess  an  indication  of  rudimentary  "  tails." 
It  cannot  be  doubted    however    that  hippocoon  is  by  far 
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the  most  primitive  of  the  mimetic  female  forms  of 
dardamcs,  and  I  have  been  deeply  interested  to  find  well- 
marked  rudimentary  "  tails "  on  two  specimens  from  the 
west  coast.  These  examples  of  the  sub-species  vierope  $  f. 
hippocoon  exist  in  the  National  Collection,  the  "  tails  *'  being 
pronounced  in  one  (Plate  XIX,  Fig.  2),  distinct  in  the 
other  (Fig.  3).  By  kind  permission  of  the  authorities  I  am 
able  to  submit  the  reproductions,  referred  to  above,  of  Mr. 
Alfred  Robinson's  beautiful  photograph,  made  in  the 
Oxford  University  Museum. 

The  sporadic  occurrence  of  this  ancestral  feature  in 
association  with  precisely  that  form  which  still  retains  the 
most  primitive  pattern  is  a  difficulty  to  be  surmounted  by 
those  who  have  been  inclined  to  minimize  or  even  to  deny  the 
occasional  cropping- up  by  reversion  of  long-lost  characters. 

The  name  hippocoonoides  has  been  given  by  Haase  to 
this  form  in  the  eastern  and  southern  sub-species 
tUnillus  and  ceTiea,  This  seems  to  me  a  most  unnecessarily 
complex  and  inconvenient  procedure.  The  trophonius  of 
the  western  sub-species  m&i'ope  is  at  least  as  different  from 
that  of  the  southern  cerua  as  are  the  two  forms  of  hippocoon 
from  the  same  areas.  It  is  pretty  certain  indeed  that  each 
female  form  of  every  sub-species  has  certain  peculiarities 
and  is  not  exactly  like  the  same  form  of  any  other  sub- 
species. But  this  is  quite  sufficiently  indicated  by 
prefixing  to  the  female  form  name  the  sub-specific  name. 
Fapilio  dardamis  sub-species  merope  $  f.  hippocoon  of  the 
west  coast  is  naturally  different  from  P,  dardaniis  sub- 
species cenea  $  f.  hippocoon  from  Natal,  and  it  is  quite 
unuecessary  to  express  this  by  turning  the  last  name  into 
hippocoonoides.  To  do  so  without  making  corresponding 
changes  in  the  other  forms  is  inconsistent;  to  be  con- 
sistent in  this  respect  is  immensely  to  increase  and  to 
increase  uselessly  an  already  tremendous  terminology. 

The  hippocoon  forms  are  everywhere  mimics  of  the 
abundant  and  conspicuous  Danaines,  Amauris  niavius  of 
the  west  and  its  sub-species  dmninicamis  of  the  east  coast 
and  the  south.  They  also  exhibit  a  strong  secondary 
mimetic  approach  to  their  Nymphaline  co-mimics  Euralia 
anthedon  of  the  west  and  E.  wahlbergi  of  the  east  and  south 
(Trans.  Ent.  Soc.,  Lend.,  1902,  p.  486).  The  hippocoon 
form  is  probably  dominant  in  all  the  sub-species  of 
dardamcs  except  cenea  and  perhaps  polytrqphus;  and  it  is 
present  in  fair  proportion  in  both  these. 
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(2)  Trqphonius.  This  form  possesses  the  pattern  of 
hippocoon,  but  white  has  been  replaced  by  fulvous  over  the 
great  continuous  patch  occupying  most  of  the  hind-  and  a 
large  part  of  the  fore-wing.  The  remaining  pale  markings 
are  white,  so  that  the  yellow  of  trimeni  in  part  originated 
white  and  in  part  fulvous, — a  more  complex  change  than 
that  which  produced  hippocoon.  Considering  the  identity 
of  pattern  1  first  supposed  that  trophonius  arose  from 
hippocoon  instead  of  having  an  independent  origin  in  the 
trimeni.  Although  the  former  view  may  be  correct,  the 
latter  is  I  think  more  probable,  being  strongly  supported 
by  an  interesting  specimen  from  the  Kikuyu  Escarpment, 
in  the  Hope  Department.  In  this  butterfly  the  great 
patch  is  fulvous  except  upon  the  distal  border  of  the  part 
upon  the  fore-wing.  This  border,  together  with  all  the 
other  pale  markings  on  both  wings,  is  not  white  like 
hippocooUy  but  jetains  the  yellow  of  trimeni.  The  specimen 
furthermore  possesses  a  rudimentary  "  tail "  nearly  as 
much  developed  as  that  of  the  trimeni  represented  on 
Plate  XVIII,  Fig.  1,  while  the  sub-marginal  yellow  spots 
of  the  hind-wing  are  very  large  and  prominent,  far  more 
so  than  in  the  particular  specimen  of  trimeni  just  referred 
to.  This  specimen,  with  its  primitive  features,  strongly 
supports  the  direct  independent  origin  of  trophoniits  from 
trimeni,  the  most  convincing  evidence  being  supplied  by 
the  pale  markings  which  had  not  been  converted  into 
white,  but  remained  of  the  ancestral  yellow. 

The  trophonius  form  at  any  rate  of  the  merope  sub- 
species appears  to  be  more  unstable  and  is  probably  a  more 
recent  development  than  either  of  the  other  mimetic 
female  forms  hipiiocoon  and  planemoides.  A  specimen  in 
the  Hope  Department  (Angola :  Rogers :  1873)  presents  a 
very  primitive  form  of  the  oblique  black  bar  dividing  the 
two  chief  pale  spaces  of  the  fore- wing.  It  is  even  less 
developed  than  in  a  specimen  of  dionysos  in  the  same  col- 
lection and  much  like  that  of  the  tihnllns  trimeni  represented 
on  Plate  XIX,  Fig.  1.  Merope  trophonius  is  very  apt  to 
appear  as  a  variety  in  which  the  fulvous  tint  overspreads 
the  whole  of  the  pale  markings  of  both  wings.  One  of 
the  two  polytrophics  trophonius  forms  at  Oxford  is  of  this 
variety.  It  is  moreover  a  very  poor  mimic  of  Limnas 
chrysippus  as  compared  with  the  smaller  more  deeply- 
coloured  troplwnius  of  the  cenea  sub-species  (Plate  XVII, 
Fig.  7).    It  is  also  noteworthy  that  the  merope  trophonius 
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does  not,  so  far  as  I  am  aware,  present  a  variety  with 
white  hind-wings  like  the  forms  of  IdmTias  chrysipjms,  var. 
alcippus,  universal  on  the  west  coast. 

Trophonius  forms,  although  probably  always  relatively 
rare,  occur  in  all  five  sub-species  distinguished  by  Dr. 
Jordan. 

(3)  Cenea.  Here  too  it  is  almost  certain  that  the 
female  form  developed  direct  from  trimeni^  the  ancestral 
yellow  ground  colour  being  transformed  into  bufif  without 
first  becoming  white.  The  evidence  is  similar  to  that 
advanced  in  the  case  of  the  last  female  form,  but  is 
stronger,  inasmuch  as  there  is  not  in  cenea  that  close 
resemblance  to  the  pattern  of  hijppocoon  which  is  borne  by 
trophonius.  Comparing  the  trimeni  on  Plate  XVIII, 
Fig.  1,  with  the  hippocqon  in  Fig.  2,  and  the  ceriea  in 
Fig.  3, — all  polytrophus  forms  from  the  Escarpment, — it  is 
at  once  seen  that  the  change  from  the  apical  half  of  the 
fore-wing  of  the  ancestral  form  to  that  of  cenea  is  nearly 
as  simple  as  the  change  to  hippocoon.  For  the  rest  of  the 
pattern,  cenea  requires  only  a  more  widespread  invasion 
of  black  than  hippocoon.  There  are  six  examples  of 
polytropMis  $  f.  cenea  in  the  Hope  Department,  and  all 
exhibit  primitive  characteristics  in  the  pale  tint  of  the 
chief  patch  of  the  hind-wing.  In  none  is  this  buff  like  the 
Danaine  models,  but  it  is  pale  yellowish  like  trimeni  in 
three,  and  pale  yellowish  with  a  faintly  brownish  tinge  in  the 
other  three,  including  the  specimen  represented  on  Plate 
XVIII,  Fig.  3.  In  five  cases  the  chief  spot  of  the  fore-wing 
follows  the  tint  of  the  hind-wing  patch,  in  the  sixth  the 
chief  spot  is  white.  The  other  spots  on  fore-  and  hind- 
wings  are  generally  pale  yellowish,  sometimes  white.  It 
is  quite  clear  that  we  have  in  three  specimens  a  stage  in 
the  transformation  of  the  ancestral  yellow  tint  into  buff. 
It  is  of  interest  to  observe  that  the  pattern  of  the  cenea 
form  is  completely  attained  in  three  specimens  whose  pale 
colour  remains  entirely  ancestral.  Not  one  of  the  six 
specimens  exhibits  rudimentary  "  tails,"  although  the  sub- 
marginal  hind-wing  spots  are  strongly  developed.  (Plate 
XVIII,  Fig.  3.) 

The  cenea  $  form  is  dominant  in  the  sub-species  cenea 
of  the  south  and  south-east,  and  common  in  polytrophus  of 
the  Kikuyu  Escarpment.  It  occurs,  but  more  rarely  than 
hippocoon^  in  other  parts  of  British  East  Africa,  as  a 
female  form  of  tibullus  and  of  the  intermediate  forms  round 
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the  Victoria  Nyanza.  It  is  unknown  and  probably 
entirely  wanting  from  the  sub-species  merope  on  the  west 
coast,  but  it  may  perhaps  occur  at  the  extreme  eastern 
development  of  the  sub-species  in  Uganda.  Its  dis- 
tribution is  thus  co-extensive  with  that  of  its  Danaine 
models  the  forms  of  Amauris  echeria  and  alHmaculata, 

(a)  Evidence  of  diapomiiaiic  mimicry  between  the  cenea  $  /. 
of  P.  dardanus  and  two  species  of  the  Danaine  genus 
Amauris. 

It  has  been  shown  on  p.  286  that  the  squarish  shape  of 
the  large  pale  patch  on  the  hind-wing  of  the  female  forms 
of  dardanus  is  extremely  ancestral,  and  the  question  arises 
as  to  whether  Amauris  echeria  and  albimactdata  have  not 
mimicked  and  indeed  exaggerated  this  feature  in  the 
Fapilio  which  in  other  respects  has  mimicked  them.  There 
are  many  reasons  in  favour  of  diaposematic  relationship 
between  Danaine  and  Papilio,  The  squarish  patch  in  the 
two  species  of  Amauris,  although  far  more  marked  than  in 
the  cenea  form,  is  in  all  probability  a  recent  development. 
It  shows  remarkable  synaposematic  sensitiveness,  losing 
much  of  its  characteristic  sharpness  and  angularity  in  the 
presence  of  other  species  of  the  same  genus.  This  change 
may  be  seen  by  a  glance  at  Mr.  S.  A.  Neave's  Plate  IX 
in  the  present  volume.  Amauris  albimaculata  {$  Fig.  2a, 
?  Fig.  3a)  shows  this  change  in  the  presence  of  Amauris 
psyttalea,  form  damoclides,  $  Fig.  2,  $  Fig.  3.  Compare  the 
shape  of  the  patch  in  the  two  sexes  of  alhimaculata,  with 
that  of  the  same  species  from  Natal  far  beyond  the  influence 
of  damoclides, — $  Fig.  4,  $  Fig.  5.  Amauris  echeria  is  also 
changed  in  the  same  direction  by  the  presence  of  the 
same  model,  as  may  be  seen  by  comparing  $  Fig.  2h  and 
%  Fig.  36  under  the  influence  of  damoclides  {$  Fig.  2,  $ 
Fig.  3),  with  the  same  species  from  Natal — $  Fig.  6,  ? 
Fig.  7.  Amauris  lohengula  (Plate  XXII,  Fig.  1),  closely 
allied  to  A.  echeria  and  probably  ancestral  to  it,  because 
less  peculiar  in  the  genus,  possesses  a  larger  hind-wing 
patch  in  which  the  square  shape  is  not  nearly  so  marked. 
It  is  in  fact  almost  precisely  similar  in  shape  to  that  of 
the  trimeni  form  shown  on  Plate  XIX,  Fig.  1,  and  the 
hippocoon  on  Plate  XVIII,  Fig.  2.  The  exaggeration 
of  the  feature  in  Amawis  albi/maculata  and  echeria 
is  no  reason  against  the  hypothesis  that  it  has  been  derived 
by  mimicry.     In  the  great  majority  of  the  forms  of  Acrsea 
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jchndoni,  undoubtedly  mimetic  in  this  respect,  we  meet 
with  a  still  further  exaggeration  of  the  same  character,  the 
outer  comer  of  the  square  being  pulled  out  so  as  to  form 
the  most  distinctive  feature  of  the  wing  (see  Plate  XXI, 
Figs.  16,  3a,  and  4^e,  Plate  XXII,  Figs,  la  and  2a).  That 
diaposematic  resemblance  is  apt  to  arise  between  the  Papi- 
lionidsB  and  the  most  distasteful  groups  in  the  same  region 
has  been  shown  by  Dr.  F.  A.  Dixey  (Trans.  Ent.  Soc. 
Lond.  1896,  p.  75 ;  also  1894,  p.  298)  as  regards  S.  America, 
and  recently  in  a  very  striking  manner  by  Mr.  S.  A.  Neave 
(Trans.  Ent.  Soc.  Lond.  1906,  pp.  216-218)  as  regards 
certain  other  African  species. 

(4)  Plaiiemoides.  Until  Mr.  C.  A.  Wiggins  presented 
his  splendid  series  of  captures  made  in  1903  near  the  N.E. 
and  N.W.  shores  of  Lake  Victoria  Nyanza,  there  only 
existed  in  the  Hope  Department  a  single  specimen  labelled 
"Angola;  Rogers,  1873."  This  specimen  was,  as  far  as  I 
am  aware,  up  to  1903,  the  unique  representative  of 
planemoides  in  European  collections.  There  are  at  the 
present  moment  no  less  than  ten  examples  of  the  form, 
or  of  intermediates  between  it  and  other  forms,  at 
Oxford,*  so  that  it  is  now  possible  to  compare  planemoides 
with  the  other  mimetic  females  of  dardanics  and  to 
attempt  to  assign  its  place  and  suggest  its  past  history. 

It  is  convenient  first  to  describe  the  intermediate 
specimens. 

(a)  %f(yrm  intei^mediate  letween  cenea  and  planemoides. 

The  specimen  here  described  is  represented  on  Plate 
XX,  Fig.  1.  The  discal  patch  of  the  hind-wing  is  not  white 
as  in  planemoides  but  nearer  to  the  buff  of  cenea,  although 
with  a  faintly  reddish-brown  tinge  which  may  perhaps 
indicate  some  influence  of  trophonius.  The  submarginal 
light  spots  are  more  developed  than  is  usual  in  plan^tnoides, 
although  the  example  represented  in  Fig.  4  does  not 
differ  widely  in  this  respect.  While  the  hind-wings  more 
nearly  resemble  the  $  f.  cenea,  the  fore-wings  are  on  the 
whole  much  nearer  to  planemoides,  as  may  be  inferred  by 

♦  Some  of  these  do  not  belong  to  the  Hope  Collection,  but  are  the 
property  of  Mr.  A.  H.  Harrison.  They  are  however  available  for 
study  and  comparison,  and  two  of  them  are  represented  on  Plate 
XX,  Figs.  1,  4.  No  less  than  five  out  of  the  ten  examples  are 
figured  on  the  })lates  accompanying  the  pi-escnt  memoir,  and  a  sixth 
by  Mr.  S.  A.  >[eave  on  Plate  X,  Fig.  8. 
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comparing  the  intermediate  form  (Plate  XX,  Fig.  1)  with 
planemoides  represented  below  it  (Fig.  2),  and  with  the  $ 
f.  ceTiea,  represented  on  Plate  XVIII,  Fig.  3.  The  colour 
of  the  markings  is  the  deep  rich  tint  of  planemoides,  not 
the  far  paler  shade  of  cenea.  The  fusion  of  the  three  spots 
grouped  round  the  outer  end  of  the  cell,  and  the  shape  of 
the  marking  thus  produced,  is  almost  precisely  as  in  the 
specimen  shown  on  Plate  XX,  Fig.  2  ;  while  the  spreading 
outwards  and  downwards  of  the  chief  spot  (below  the 
cell)  reproduces  the  inner  marginal  end  of  the  band  of 
planemoides.  The  central  part  of  the  band  is  wanting,  but 
a  tendency  towards  fusion  can  be  detected  in  the  figure 
and  is  far  more  evident  on  the  specimen.  The  planemoides 
selected  for  comparison  with  this  intermediate  specimen, 
and  shown  in  Fig.  2,  is  unusual  owing  to  the  overspreading 
of  the  white  patch  of  the  hind-wing  by  greyish  scales.  It 
is  also  a  little  abnormal  and  suggests  transition  towards 
the  specimen  above  described  (Fig.  1)  in  the  separation  of 
the  spot  within  the  fore-wing  cell  from  the  fulvous  band 
(compare  Figs.  3  and  4)  and  also  in  the  comparative 
narrowness  of  the  band  itself,  which  is  especially  marked 
in  the  central  portion  where  the  discontinuity  appears  in 
Fig.  1.  Figures  1  and  2  considered  alone  would  suggest 
the  origin  of  planemoides  from  the  cenea  form. 

(j3)  ^form  intermediate  between  hippocoon  and  planemoides. 

The  insect  represented  in  Fig.  3  shfcws  a  tendency 
towards  the  hippocoon  form  in  the  extension  of  the  fulvous 
band  (representing  of  course  the  white  of  hippocoon) 
towards  the  base  of  the  fore- wing,  along  the  inner  margin, 
as  well  as  in  the  trace  of  an  invasion  of  dark  ground  colour 
dividing  the  band  at  its  centre.  The  efiect  is  to  produce 
a  considerable  approximation  to  the  fore-wing  pattern  of 
hippocoon  (Plate  XVIII,  Fig  2)  or  even  more  of  trim^ni 
(Plat^  XVIII,  Fig.  1).  Fig  3,  on  Plate  XX,  compared  with 
the  fine  example  of  typical  planemoides  represented  in  Fig. 
4  suggests  the  origin  of  the  latter  from  hippocoon  or 
trimeni. 

(y)  $  form  intermediate  between  trophonius  and  planemoides. 

Only  quite  recently  Mr.  Harry  Eltringham,  F.E.S.,  has 
kindly  shown  me  a  beautiful  coloured  representation  of  a 
specimen  from  Entebbe  which  is  intermediate  between 
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planemoides  and  a  trophonius  of  the  western  or  nierope 
type.*  The  latter  strongly  preponderates  :  the  hind-wings 
are  entirely  those  of  trophonivs.  The  fore-wings  exhibit 
the  fulvous  area  o{ planemoides  spreading  inwards  along  the 
inner  margin  and  there  becoming  continuous  with  the 
fulvous  area  of  trophonius.  The  pattern  of  the  fore-wing 
is  very  like  that  represented  on  Plate  XX,  Fig.  3,  but  the 
fulvous  area  is  somewhat  larger  and  much  less  invaded  by 
dark  ground  colour.  The  apical  half  of  the  fore-wing  is 
typical  planemoides,  closely  resembling  that  of  the  figure 
just  quoted.  This  specimen  taken  alone  would  suggest 
the  origin  o{ planemoides  from  trophonius, 

{h)  Intermediates  between  planemoides  and  other  mimetic 
^emale  forms  of  dardanus,  not  ancestral  hut  dice  to  first 
crosses  between  female  of  one  form  and  male  representing 
another  form. 

The  three  intermediate  examples  described  above 
(a,  p,  and  y)  suggest  the  origin  oi  planemoides  from  the  fully 
developed  cenea,  hippocoon  and  ^ropAcmit^s  respectively;  and 
yet  it  is  unreasonable  to  suppose  ihait  planemoides  arose  from 
more  than  one  of  the  other  female  forms.  We  are  thus 
driven  to  believe  that  such  intermediates  are  not  necessarily 
ancestral  and  to  inquire  what  other  significance  they  may 
possess.  Here  we  derive  the  greatest  assistance  from  Mr. 
G.  F.  Leigh's  breeding  experiment  in  which  it  has  been  seen 
(see  pp.  283,  313)  that  the  ceTiea  oflspring  of  a  trophonius 
parent  exhibited  distinct  traces  of  the  latter  form.  It  will 
be  remembered  that  this  influence  was  evident  in  the 
deeper  tint  of  the  hind-wing  patch  in  one  specimen  (Plate 
XVII,  Fig.  8)  and  the  inner  marginal  markings  on  the  fore- 
wing  of  another  (Fig.  ll).t  The  intermediates  described 
in  this  section  of  the  paper  are  probably  always  the  result 
of  first  crosses  between  females  of  one  form  and  males  bear- 
ing the  tendencies  of  other  female  forms.  We  are  compelled 
to  believe  that  in  later  generations  their  female  oflfspring 

♦  Easily  distinguished  from  the  trophonim  of  the  south  and  east 
by  its  greater  size,  by  the  marked  invasion  of  the  margin  of  the 
fulvous  area  on  the  hind-wing  by  internervular  radii,  and  by  the 
ranch  paler  shade  of  the  fulvous  areas. 

t  A  faint  trace  of  the  same  marking  is  to  be  seen  in  the  cenea 
offspring  of  a  trophonim  bred  by  Mr.  Leigh  in  1903.  It  can  be 
just  detected  in  the  reduced  representation  on  Fig.  11,  Plate  XXXI, 
Trans.  Ent  Soc.  London,  1904. 
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would  not  remain  intermediate,  but  would  split  up,  in 
accordance  with  the  Mcndelian  conception,  into  the  parent 
forms;  and  we  can  thus  understand  the  comparative 
rarity  of  intermediates.  But  while  this  is  almost  certainly 
true  of  the  sub-species  of  dardanus  in  the  W.,  S.,  and  on  the 
E.  coast  of  Africa,  where  the  specialization  of  the  female 
forms  has  been  carried  to  a  high  pitch,  it  is  probably  not 
equally  true  of  the  sub-species  polytrophus  of  the  Kikuyu 
Escarpment. 

(f)  Prohable  origin  of  planemoides  from'  early  variarUs 
of  trimeni. 

The  abundance  of  intermediates  of  all  kinds  among  the 
females  of  polytrophus  and  the  relative  numbers  of  the 
ancesti*al  form  trimeni  indicate  a  near  approach  to  the 
origin  of  the  diverse  female  forms.  It  is  probable  indeed 
that  first-cross  intermediates  between  the  specialized  forms 
themselves  would  split  up  into  the  parent  forms  on  the 
Escarpment  as  in  other  parts  of  Africa ;  but  it  is  by  no 
means  equally  certain  that  the  intermediates  between  each 
of  them  and  their  primitive  ancestor  trimeni  would  behave 
in  this  manner.  Only  thus  does  it  seem  possible  to  ex- 
plain the  relative  abundance  on  the  Escarpment  of  inter- 
mediates almost  always  exhibiting  primitive  characteristics, 
viz.  some  approach  to  trimeni. 

It  would  be  of  the  highest  interest  to  breed  any  of  the 
sub-species  of  dardanns  through  several  generations : 
especially  is  this  desirable  in  the  case  of  polytrophtos, 
which  is  certain  to  yield  results  of  the  iftmost  importance 
from  many  points  of  view. 

It  is  probable  that  planemoides  arose  from  trimeni  by  a 
combination  of  the  varieties  which  were  to  produce  cenea-, 
hippocoon,  and  troplioniiis.  The  size  and  shape  of  the  white 
hind-wing  patch  probably  arose  from  varieties  on  the  way 
to  cc'iieay  its  whiteness  from  those  which  were  forming 
hippocoon,  while  the  fulvous  tint  of  the  fore-wing  was 
a  utilization  in  another  direction  of  the  characteristic 
colouring  of  trophonius. 

The  argument  made  use  of  with  regard  to  planemoides 
applies  to  all  the  other  mimetic  female  forms ;  for  inter- 
mediates between  them  occasionally  occur  probably  in 
every  sub-species  and  in  all  parts  of  the  area  of  distribution. 
But  while  such  varieties  are  not  to  be  looked  upon  as 
ancestral,  the  case  is  very  different  with  the  Escarpment 
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forms.  Every  one  of  the  six  polytrophtcs  cenca  which 
have  come  under  my  observation  are  primitive  in  the  tint 
of  the  pale  markings  and  we  must  assume  that  in  this 
case  we  are  in  presence  of  a  truly  ancestral  feature. 


(0  An  interestiTig  gynandroinorphic  ^ecivien  of  the  $  £ 
planemoides. 

Although  the  male  and  the  diverse  female  forms  of  the 
southern  F,  dardanus — the  sub-species  cenea — have  been 
shown  by  direct  evidence  to  be  a  single  species  by  the 
important  breeding  experiments  of  Mr.  G.  F.  Leigh,  F.E.S.,* 
the  same  proof  is  unfortunately  still  wanting  in  other 
parts  of  Africa.  It  is  therefore  very  satisfactory  that  other 
evidence  has  become  available  in  the  case  of  the  most 
recently  discovered  form  planemoides.  This  is  in  part 
supplied  by  the  existence  of  intermediates  between  it  and 
the  other  female  forms  of  dardanus,  two  of  which  are 
shown  on  Figs.  1  and  3  on  Plate  XX.  But  still  more 
striking  evidence  is  supplied  by  a  remarkable  gynandro- 
morphic  specimen  collected  by  Mr.  T.  T.  Behrens,  R.E., 
and  represented  on  Plate  XVIII,  Fig.  4.  The  butterfly 
was  obtained  in  1902-3  on  the  west  shore  of  the  Victoria 
Nyanza  between  Entebbe  and  the  mouth  of  the  Kageru 
River.  The  admixture  of  male  colouring,  which  is  con- 
fined to  the  left  wings,  is  very  well  represented  in  the 
figure,  except  upon  the  white  patch  of  the  hind-wing,  where 
the  pale  yellow  streaks  could  not  be  differentiated  from 
the  white  background  by  photographic  means.  If  the 
black  ground  colour  of  the  left  hind-wing  be  compared 
with  that  of  the  right,  it  is  seen  that  three  submarginal 
irregular  areas  of  a  deeper  shade  are  present  on  the  former 
wing  but  absent  from  the  latter.  These  represent  the  sub- 
marginal  band  of  the  male  while  the  spaces  between  them 
are  the  costal  and  inner  gaps.  The  yellow  male  scales 
pass  through  the  costal  gap  as  an  almost  continuous 
streak,  while  they  are  developed  in  small  scattered  masses 
in  the  neighbourhood  of  the  inner  gap.  The  yellow 
scales  reach  the  extreme  margin  of  the  hind- wing  in  the 
concavities  of  the  scalloped  border,  as  in  the  male,  while 
the  yellow  of  the  two  concavities  nearest  the  anal  angle 

*  Published  in  Trans.  Ent.  Soc.  1904,  p.  677,  and  in  the  present 
memoir. 
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(omitting  from  consideration  the  one  that  has  been  acci- 
dentally injured)  possesses  a  pale  brownish  edging  also 
characteristic  of  the  male. 

In  the  fore-wing  the  yellow  male  streaks  and  patches 
are  strongly  developed  on  the  disc  below  the  cell.  It  is 
deeply  interesting  to  observe  how  sharply  cut  oflf  they  are 
when,  crossing  the  lower  part  of  the  fulvous  band,  they 
reach  the  black  border.  We  are  driven  to  infer  that  this 
portion  of  the  border  almost  precisely  corresponds  in  the 
two  sexes  and  that  the  black  border  of  this  and  other 
female  forms  is  inherited  unchanged  from  an  ancestor  like 
the  male.  In  fact  this  character  carries  us  further  back 
than  the  ancestral  trimeni  form  (Plate  XVIII,  Fig.  1)  in 
which  the  male  border  has  already  been  greatly  modified. 
It  is  to  be  observed  furthermore  that  the  abnipt  termination 
of  the  yellow  streaks  confers  upon  the  black  border  a 
sharpness  of  outline  entirely  wanting  in  the  female  form, 
as  is  at  once  seen  when  the  right  and  left  sides  are  com- 
pared. Opposite  to  the  middle  of  the  hind  margin  the  black 
border  is  invaded  by  an  outward  extension  of  the  fulvous 
band — due  to  that  part  of  it  which  represents  the  sub- 
apical  bar  of  the  hippocoon  ?  form  (compare  Figs.  2  and  4 
on  Plate  XVIII).  Here  the  ancestral  male  border  has 
been  much  reduced,  and  in  the  gynandromorphic  specimen 
the  site  of  the  invading  fulvous  concavity  is  in  part  covered 
by  grey  scales  quite  distinct  from  the  yellow  ones  on  those 
parts  of  the  wing  surface  which  are  yellow  in  the  male.  The 
photographic  method  however  only  imperfectly  renders 
the  difference. 

(rj)  Mimetic  relationships  and  distriindion  of  planemoides. 

This  beautiful  form,  only  recently  recognized  as  a  mimic 
of  Plaiiema  poggei  by  Trimen  and  Neave  (Proc.  Ent. 
Soc.  Lond.,  Oct.  7,  1903,)  is  not  known  to  occur  as  a 
female  form  of  any  sub-species  of  dardamcs  except  vierope 
( =  dardamcs  dardanus).  The  occurrence  at  Taveta  of  a 
fine  variety  of  Acrma  johnstoni  (Plate  XXI,  Fig.  2  a) 
strongly  convergent  ioYfdiris planemoides  renders  it  probable 
that  this  latter  exists  in  the  neighbourhood,  perhaps  as 
one  of  the  female  forms  of  the  sub-species  tilndlus.  The 
immense  increase  in  our  knowledge  of  planemoides  during 
the  last  two  or  three  years  encourages  the  hope  that  we 
shall  at  no  distant  date  be  fuUy  acquainted  with  its  range. 
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B.  Mimetic  forms  of  Acrsea  johnstoni,  Qodman. 

IntrodtLctory. — In  the  following  section  the  attempt  will 
be  made  to  show  that  the  whole  series  of  diverse  forms 
which  have  given  to  this  species  its  long  synonymic  list 
has  arisen  through  the  development  of  mimetic  likeness  to 
several  distinct  models,  both  Danaine  and  AcrsBine.  The 
form-names  suggested  by  Oberthtir  *  have  been  followed 
throughout,  Acrtea  toruna,  Grose-Smith,  being  regarded 
as  a  form  of  semifuhescens,  Oberth.  In  a  later  part  of  the 
section  facts  will  be  brought  forward  which  appear  to 
prove  that  this  protean  butterfly  is  not  only  conspecific 
with  fallax,  Rogenh.  (=  kilimandjara,  Oberth.),  as 
Aurivillius  suggests,  but  also  with  Qodart's  species,  lycoa. 

I  owe  the  opportunity  of  writing  this  part  of  the  present 
memoir  to  my  kind  friend,  the  Rev.  K.  St.  Aubyn  Rogers, 
M.A.,  of  Wadham  College,  Oxford,  who  has  presented  to 
the  University  Collection  the  deeply  interesting  series  of 
models  and  mimics  represented  on  Plate  XX.  The 
whole  of  the  butterflies  there  represented  together  with 
other  examples  of  the  same  mimetic  forms  were  captured 
on  the  slopes  of  Kilimanjaro  in  1905.  In  addition  to  this 
extensive  material  Mr.  St  Aubyn  Rogers  has  presented 
many  examples  of  A,  johnstoni  from  Taita  and  Taveta  in 
British  East  Africa,  including  the  fine  and  remarkable 
variety  from  the  last-named  locality,  represented  on  Plate 
XXII,  Fig.  2a.  The  series  of  models  and  mimics  would 
however  have  lacked  completeness  if  other  kind  friends 
had  not  also  afforded  valuable  help: — Mr.  Guy  A.  K. 
Marshall  sending  me  an  extreme  south-eastern  form 
(Plate  XXII,  Figs,  la,  16)  with  its  model  (Fig.  1);  and 
Mr.  C.  A.  Wimms  the  extreme  western  mimetic  form 
(Plate  XXII,  Fig.  3a)  with  the  model  (Fig.  3)  from  the 
same  district. 

The  mimetic  resemblance  of  the  commonest  forms  of 
A.  johnstoni  {proteina  a,nd  Jlavescens)  to  Danaine  butterflies 
of  the  genus  Amauris  was  suggested  by  the  present  writer 
in  1897.t  Although  greatly  impressed  by  the  likeness  of 
Acrseine  to  Danaine,  I  was  then  quite  unaware  of  the 
existence  of  this  wonderful  range   of  forms  and   of  the 

*  Etudes  d'Entomolo^e  :  Dix-septicme  Livr. :  Avril  1893. 

t  •*  Theories  of  Mimicry,  as  illustrated  by  African  Butterflies," 
read  before  Section  D  of  the  British  Association  at  Toronto,  Aug.  20, 
1897.    Abstract  in  Report  of  the  Toronto  Meeting,  pp.  688-691. 
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striking  example  of  MUllerian  mimicry  which  it  was  to 
supply. 

I.  Mimetic  forms  0/ Acraea  johnstoni,  Godman, 

It  is  now  proposed  to  consider  the  various  often  widely- 
separated  forms  oi  johnstoni  in  the  probable  order  of  their 
evolution  in  time,  and  to  point  out  the  models  in  each 
case. 

(1)  Acrsea  johnstoni,  Qodra.,  form  proteina,  Oberth. 
Oberthtir  (Etudes  D'Entomologie :  Dix-septieme  Livr. : 
Avril  1893 :  PL  II,  Fig.  14)  considers  the  variety  with 
white  spots  in  the  fore-wing  and  a  squarish  pale  buff 
discal  patch  in  the  hmd-wing  as  the  typical  form  of  the 
species;  and  it  is  probably  more  ancestral  than  any  other. 
It  appears  to  be  much  more  abundant  than  the  buff-spotted 
form  flavescens,  and  also  to  have  a  wider  range.  The  most 
southern  examples  in  the  Hope  Collection,  viz.  three 
specimens  sent  to  me  by  my  kind  friend  Mr.  Guy  A. 
K.  Marshall  from  Chirinda  Forest,  Qazaland,  in  S.E. 
Rhodesia  (4000  feet),  are  all  of  this  form,  and  it  is  also  far 
more  numerous  than  any  other  in  the  Rev.  K.  St.  Aubyn 
Rogers'  series  from  the  Kilimanjaro  district,  as  also  in  the 
series  from  the  Tiriki  Hills  on  the  N.E.  shores  of  the 
Victoria  Nyanza  (5100  feet)  kindly  given  me  by  Mr.  C.  A. 
Wiggins. 

The  proteina  form  is  an  obvious  and  beautiful  mimic  of 
Amauris  albimaculata  and  the  white-spotted  forms  of 
Amauris  echeria.  Its  synaposematic  sensitiveness  is  well 
seen  in  Mr.  Marshall's  specimens  from  Chirinda  in  which 
the  squarish  discal  patch  of  the  hind- wing  is  unusually 
large,  clearly  as  an  approach  to  Amauris  lobengula 
(Plate  XXII,  Fig.  1),  one  of  the  dominant  Danaines  of 
this  locality.  The  discal  expansion  is  more  pronounced  in 
the  female  Acraea  (Fig.  W)  than  in  the  two  males,  one  of 
which  is  represented  in  Fig.  la.  The  more  perfect  mimetic 
likeness  of  the  female  is  an  example  of  the  well-known  and 
widely  applicable  principle  explained  by  A.  R.  Wallace.* 

The  resemblance  otjproteina  to  the  Danaine  model  is  far 
less  perfect  on  the  under-side,  although  the  spots  of  the 
fore- wing  and  the  patch  of  the  hind- wing  are  still  the 
prominent  features.     The  ground  colour  in  the  marginal 

*  Trans.  Linn.  Soc,  vol.  xxv,  1866,  Pt.  I,  1865,  p.  22.  See  also 
Poulton  in  Linn.  Soc.  Journ.  Zool.,  vol.  xxvi,  pp.  580-582. 


Digitized  by 


Google 


PapUio  da/rdanu$  (merope)  attd  Acrasa  johnttoni.    301 

part  of  the  hind-wing  and  the  apical  part  of  the  fore- wine 
is  marked  hy  alternating  dark  and  light  stripes, — dark 
veins,  paler  ground  colour  and  again  darker  intemervular 
radii.  This  is  certainly  the  conspicuous  feature  of  the 
insect  during  prolonged  rest  with  closed  wings  hanging 
downwards,  and  it  is  an  appearance  characteristic  of 
many  AcranTise*  Hence  in  complete  rest  the  prominent 
characters  are  synaposematic  with  other  Acrseirue ;  during 
flight  and  in  brief  rests  with  wings  open  the  characters 
are  synaposematic  with  the  genus  Amauria. 

OberthUr's  form  semialbescens  (1.  c,  Plate  III,  Fig.  29) 
with  white  spots  on  the  fore- wings  and  reddish-brown 
hind-wings  bearing  a  paler  discal  patch  of  the  same  colour, 
may  be  looked  upon  as  an  exceptional  variety  of  proteina. 
It  is  of  much  interest  as  an  example  of  the  variational 
material  out  of  which  natural  selection  has  probably 
produced  such  mimetic  forms  as  fidveseens  (Plate  XXI 
Fig.  4a),  and  tamna  (Plate  XXII,  Fig.  3a.) 

(2)  Acrasa  johnstoni,  form  JlavesceTis,  Oberthiir  (1.  c,  PL  I, 
f.  4).  This  form  differs  in  the  spots  of  the  fore-wing  being 
buff  instead  of  white.  It  is  an  obvious  mimic  of  the  buff- 
spotted  forms  of  Amauris  echeria.  Every  gradational 
shade  between  pronounced  buff  and  the  pure  white  of 
proteina  is  to  be  found.  A  good  intermediate  example  is 
figured  on  Plate  XXI,  Fig.  1&,  but  the  methods  of  photo- 
graphy do  not  at  present  enable  us  to  distinguish  between 
these  pale  tints.  The  remarks  upon  the  under-side 
colouring  of  proteina  apply  equally  to  Jlavescens, 

(3)  Acrsea  johnstoni,  form  semi/ulvescens,  Oberthtir  (Lc, 
PI.  II,  £  19).  This  is  the  form  of  the  species  described 
by  Qodman  from  Kilimanjaro,  and  therefore  from  the 
systematist's  point  of  view  the  type  of  the  species.  From 
every  other  point  of  view  it  is  evidently  highly  specialized 
— Sk  comparatively  modem  offshoot  from  the  ancestral 
Amauris-mimicking  forms  proteina  or  Jlavescens.  The 
change  has  been  brought  about  by  selection  in  the  direc- 
tion of  other  models,  Acrseine  in  place  of  Danaine.  There 
are  at  least  three  different  sub-forms  included  under  seini- 

*  It  is  alao  reproduced  in  the  mimicry  of  Acrstinx,  e.  g.  in  the 
males  of  certain  species  of  Fseudacrsea.  In  the  magnificent  W. 
African  Lycaenid,  Epitda  honoriiiSy  F.,  the  portions  of  the  under-side 
exposed  in  prolonged  rest  are  beautifully  mimetic  of  this  Acrseine 
appearance,  not  only  as  regards  the  radiate  markings  but  also  in  the 
characteristic  group  of  black  spots  at  the  base  of  the  hind-wing. 
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fulvescens,  each  of  the  three  mimicking  a  different  Acrssine 
species  or  form. 

(a)  The  most  primitive  sub-form  is  typical  aemifulvescem 
as  it  occurs  on  Kilimanjaro, — represented  in  Plate  XXI, 
Fig.  3a.  The  whole  of  the  fore-wings,  within  the  zigzag  line 
of  the  four  spots,  is  bright  fulvous,  while  the  discal  patch  of 
the  hind-wings  is  pale  yellowish.  Thus  is  produced  a  con- 
siderable superficial  resemblance  to  Planema  quadricolor,* 
Rogenh.,  from  the  same  mountain  (Fig.  3).  The  zigzag 
line  of  pale  spots  bordering  the  fulvous  area  of  the  fore- 
wings  represents  the  black  margined  fulvous  band  which 
borders  the  deep  rich  brown  of  the  Platiema.  The  relative 
position  of  darker  and  lighter  shades  is  the  same,  although 
the  inner  half  of  the  surface  is  much  brighter  in  the  mimic 
than  in  the  model.  In  the  hind- wing  the  semifulvescens 
form  has  a  &r  larger  pale  area  than  the  Hanema/m  which 
the  rich  brown  black-spotted  triangular  basal  patch  of  the 
under-side  is  reproduced  upon  the  upper.  The  discal 
band  of  the  Planema,  if  smaller  than  the  squarish  patch 
of  the  mimic,  is  brighter  in  tint,  being  white  instead  of 
pale  yellow.  In  one  specimen  of  semifulvescens  from  Kili- 
manjaro the  black  ground  colour  has  greatly  encroached 
upon  the  basal  margin  of  the  discal  patch,  leaving  a  pale 
band  which  closely  approximates  to  the  form  of  the 
marking  in  the  Planema 

(P)  The  second  sub-form  of  semifuhescem  (Plate  XXII, 
Fig.  2a)  is  a  splendid  member  of  the  group  of  mimics 
clustered  round  Planema  poggei  (Fig.  2)  as  the  central 
model, — the  combination  of  which  so  many  members 
have  been  described  and  figured  by  Mr.  S.  A.  Neave 
(Trans.  Ent  Soc.  1906,  p.  218 :  Plate  X).  It  differs  from 
Oberthiir's  form  (a)  in  the  restriction  of  the  fulvous  area 
of  the  fore-wing  to  the  neighbourhood  of  the  zigzag  line 
of  pale  spots  (compare  Plate  XXII,  Fig.  2a,  with  XXI, 
Fig.  3a).  On  the  distal  side  of  each  spot  as  in  semi- 
ftUvescens  the  ground  colour  of  the  wing  is  black ;  but  it 
is  also  very  dark  brown,  almost  black,  on  the  proximal  side 
of  the  innermost  spot,  except  along  the  costa, -where  the 
fulvous  tint  extends  nearly  to  the  base  of  the  wing.  The 
discal  patch  of  the  hind-wing  is  moreover  white  instead  of 

*  Thifi  Planema^  of  which  a  male  and  a  female  were  presented  by 
Rev.  K.  St.  Aubyn  Rogers,  was  new  to  the  Hope  Collection,  and  is 
unrepresented  in  the  National  Collection.  It  was  kindly  named 
for  me  from  a  photograph  by  Prof.  Chr.  Aurivillios. 


Digitized  by 


Google 


Papilio  dardanus  (merope)  arid  Acrxa  jchnsUmi.     303 

pale  buff.  The  resemblance  of  this  striking  and  beautiful 
form  is  also  promoted  by  its  size ;  for  it  is  one  of  the 
largest  specimens  of  johndoni  which  I  have  ever  seen. 
As  in  so  many  other  cases  this  mimic  is  an  even  closer 
approach  to  a  co-mimic  than  it  is  to  the  primary  model. 
And  of  all  the  species  which  are  grouped  round  Planema 
poggd  there  can  be  no  doubt  that  its  resemblance  is 
strongest  to  the  jdanemoides  female  of  Papilio  dardanus 
(Plate  XX,  Figs.  2,  4).  I  do  not  know  of  this  latter  from 
Taveta  where  the  ()8)  form  of  semifulvescens  was  collected 
by  Mr.  St  Aubyn  Rogers ;  but  planemaides  exists  in  the 
A,  H.  Harrison  collection  from  Nairobi,  so  that  its  exist- 
ence in  the  neighbourhood  of  Ealimanjaro  and  Taveta  is 
at  any  rate  probable ;  and  the  same  may  be  said  of 
Planema  poggei,  the  primary  model,  also  labelled  Nairobi 
in  the  same  collection. 

In  both  (a)  and  {fi)  sub-forms  of  semiftUvescens  the  fulvous 
part  of  the  fore-wing  under-side  would  be  hidden  by  the 
hind  in  the  attitude  of  prolonged  rest,  so  that  the  appear- 
ence  becomes  synaposematic  with  many  of  the  smaller 
Acrmnas  rather  than  with  the  particular  Planema  models. 
On  the  other  hand,  in  flight  and  probably  during  brief 
rest  between  successive  flights  the  basal  part  of  the  fore- 
wing  under-side  would  contribute  to  the  visible  appearance 
and  serve  to  reinforce  the  resemblance  to  the  Planemas. 

(y)  The  third  sub-form  of  semi/ulveBcens  is  the  toruna 
form  (Plate  XXII,  Fig.  3a),  described  under  that  name 
from  Toro,  W.  Uganda,  by  Mr.  H.  Grose-Smith.  There 
can  be  no  doubt  I  think  that  this  is  a  further  develop- 
ment of  the  form  described  by  OberthUr  from  Kilimanjaro 
— a  modification  brought  about  by  mimetic  resemblance 
to  another  Planema  model, — P.  kUifasciata,  E.  M.  Sharpe 
(Plate  XXII,  Fig.  3).  It  is  altogether  a  much  more  perfect 
mimic  of  this  Planema  than  semifulvescens  (a)  is  of  the 
allied  P.  quadricolor.  The  rich  brown  colour  of  the  basal 
half  of  the  fore-wing  is  here  alike  in  model  and  mimic, 
while  the  zigzag  row  of  four  spots  tend  in  toruna  to  fuse 
and  generally  completely  fiise  into  a  zigzag  fulvous  band 
somewhat  resembling  but  more  irregular  than  that  of  the 
Planema  model.  In  P.  latifasciata  the  black  inner  border 
of  the  fulvous  band  is  far  more  feebly  developed  than  in 
P.  qiiadricolor,  so  that  the  absence  of  this  border  in  tornna 
does  not  greatly  detract  from  the  likeness.  On  the  other 
hand,  the  fulvous  band  itself  is  far  wider  and  more  con- 
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spicuous  in  latifasciatay  and  this  is  well  matched  except 
in  form  by  the  mimic.  In  fresh  specimens  moreover  the 
ground  colour  of  both  wings  in  the  Toro  model  and  mimic 
is  of  a  distinctly  brownish  shade  of  black,  wanting  in  the 
dark  ground  of  the  more  eastern  pair.  The  discal  band 
of  the  hind-wing  in  P.  laiifdsdata  (Plate  XXII,  Fig.  3) 
is  fulvous  and  broader  than  the  white  band  of  quadri- 
color  (Plate  XXI,  Fig.  3) :  the  triangular  basal  brown 
patch  of  the  hind- wing  under-side  is  reproduced  above 
in  both  species  of  Planema,  but  the  black  spots  are  indis- 
tinctly seen  on  the  upper- side  of  latifasdata,  while  the 
chief  members  of  the  group  are  conspicuous,  being  in  fact 
reproduced  on  the  upper-side  of  qimdricolor.  In  toruna 
the  discal  patch  on  the  hind-wing  is  fulvous,  and  the  eflfect 
at  a  little  distance  is  singularly  like  that  of  the  model. 
It  is  however  produced  in  a  diflferent  way ;  for  the  uniform 
bright  fulvous  tint  of  latifasdata  is  imitated  by  a  fusion 
of  two  distinct  colour  elements  in  tontna, — viz.  the  paler 
fulvous  ground  colour  of  the  patch  and  the  deep  fulvous 
internervnlar  and  intracellular  rays  which  traverse  it 
The  shape  of  the  discal  patch  has  also  been  modified  into 
close  resemblance  to  the  band  of  latifasdata,  although  a 
trace  of  the  angle,  so  well  known  and  conspicuous  in  the 
forms  of  Johnstoniy  remains  as  a  guide,  indicating  the  path 
of  evolution.  The  basal  invasion  by  deep  rich  brown  of 
the  pale  patch  on  the  hind-wing  suggests  the  basal 
triangular  area  of  the  Plarvema  model.  On  the  under-side 
the  patterns  of  both  model  and  mimic  are  reproduced  in 
paler  shades,  still  maintaining  their  close  resemblance. 
The  discal  band  of  the  hind- wing  of  Planema  and  the 
corresponding  patch  of  the  Acrma  are  white,  and  in  the 
latter  the  characteristic  squarish  shape  is  far  more 
prominent  than  on  the  upper-side.  The  basal  spots  of 
the  hind-wing  under-side  which  are  so  concentrated 
towards  the  base  in  other  forms  of  johndoni  are  here 
moved  outwards ,  and  are  placed  upon  and  along  the 
borders  of  a  rich  brown  triangular  area  resembling  but 
much  smaller  than  that  of  the  model.  The  toruna  form 
of  johnstoni  is  one  of  the  most  interesting  of  the  mimetic 
appearances  developed  by  this  remarkable  and  protean 
species. 

(4)  Acrma  johnstoniy  form  fulvescens,  Oberthur  (1.  c,  PI.  II, 
f.  21).  This,  the  last  of  a  wonderful  seri^,  is  one  of  the 
most  remarkable,  the  black  ground  colour  persisting  only  as 


Digitized  by 


Google 


Fapilio  dardantis  (merope)  and  Acra^a  johnstoni.     305 

a  narrow  margin  widened  at  the  apex  of  the  fore-wing 
(Plate  XXI,  Fig.  4a).  The  whole  of  the  rest  of  the  surfece 
of  both  wings  is  bright  fulvous,  with  the  four  spots  of  the 
fore-wing  and  the  squarish  patch  of  the  hind-wing  visible 
(especially  the  former)  as  a  paler  shade  of  the  same 
colour.  At  a  little  distance  and  during  flight  these  mark- 
ings would  become  inconspicuous,  and  the  butterfly  would 
closely  resemble  a  small  specimen  of  the  form  of  Limnas 
chrysippus  dominant  in  British  East  Africa,  viz.  the  dorippiis 
form  (=  hhtgil),  without  the  black  and  white  apex  to  the 
fore- wing  (Plate  XXI,  Fig.  4).  On  the  under-side  the 
resemblance  of  ftdvesccTis  to  the  primary  model  is  less 
close  because  of  the  absence  of  the  distinct  black  margin 
so  conspicuous  on  the  upper-side.  But  this  very  appear- 
ance, together  with  a  radially  striped  pattern  caused  by 
the  alternation  of  dark  veins  and  brighter  ground  colour, 
and  the  increased  paleness  of  the  marginal  part  of  the 
hind-wing  and  the  apical  area  of  the  fore-wing,  promote 
a  deuterosynaposematic  resemblance  to  another  Acrseine 
mimetic  of  dorippvs, — the  daira  form  of  Acrsea  encedon. 
These  two  Acrseas  are  moreover  of  nearly  the  same  size, 
while  the  Danaine  primary  model  is  of  course  a  far  larger 
butterfly.  The  chief  basal  spots  of  the  hind-wing  under-side 
are  not  black  and  prominent  but  dark  fulvous  and  there- 
fore inconspicuous,  in  this  case  producing  an  appearance 
suggestive  of  dorippvs,  and  unlike  any  of  the  forms  of 
encedon  in  which  the  black  spots  are  so  conspicuous  a 
feature. 

II.  Acrsea  JohTistoni,  Qodm.,  and  A./allax,  Rogenh.,  the 
eastern  forms  of  A,  lycoa,  Godt. 

The  three  forms  which  it  is  here  proposed  to  unite  under 
a  single  species  are  thus  grouped  by  Aurivillius :  * — 

"  109.  Acrsea  johnstoni,  Qodm. ;  telekiana,  Rogenh. ;  ful- 
vescens,  Oberth. ;  semifulvescenSf  Oberth. ;  ab.  Octobalia, 
Karscb. ;  ab.  (et  var.)  confusa,  Rogenh. ;  johnstoni,  Butl. ; 
^o^'na, Oberth. ;  fiavcscens, Oberth.]  semuUbescens, Oberth, 

"110.  A.  fallax,  Rogenh.,  forma  prsecedentis  ? ;  Kili- 
mandjara,  Oberth. 

"111.  A.  lycoa,  God.;  ab.  $  Butleri,  n.  ab.  lycoa,  var. 
?  Butl." 

♦  Rhop.  -^thiop.  1898,  pp.  114,  115.  References  are  omitted 
from  the  quotation.    The  italics  indicate  synonyms. 
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We  see  therefore  that  Aurivillius  keeps -4.  Zj/coa  distinct, 
while  he  suggests  that  A./allax  (kilimundjara)  may  be  a 
form  of  johnstoni.  I  believe  that  he  is  right  in  this  last 
opinion,  although  positive  proof  can  only  be  gained  by 
breeding ;  but  the  facts  set  forth  below  render  it  certain 
that  fallax  is  the  eastern  form  of  lycoa.  If  Aurivillius  is 
right  in  his  association  of  fallax  it  will  inevitably  follow 
that  the  whole  series  of  varied  forms  must  isil  under 
Godart's  species, — lycoa. 

AcTiea  lycoa  of  the  tropical  west  coast  is  distinguished 
from  A,  johnstoni  by  the  following  characteristics : — 

(1)  The  large  size  of  the  four  spots  on  the  fore-wing 
and  the  tendency  of  the  subapical  pair  to  fuse  and  form 
a  subapical  bar :  the  tendency  of  the  more  interior  pair 
similarly  to  form  a  patch  extending  from  below  the  end  of 
the  cell  towards  but  not  quite  reaching  the  posterior  angle 
of  the  wing.  The  spots  are,  however,  sometimes  separate, 
although  much  larger  and  more  nearly  approximated  than 
in  johnstoni. 

(2)  The  pronounced  sexual  dimorphism  of  which  no  trace 
can  be  found  in  johndoni.  The  males  of  lycoa  have  a 
much  browner  ground  colour  than  the  females,  especially  in 
the  hind-wing,  while  the  spots  of  the  fore-wing  are  pale 
buff  instead  of  white  and  are  sometimes  evanescent. 
Furthermore  the  white  discal  patch  of  the  hind-wing  is 
unrepresented  in  those  males  I  have  had  the  opportunity 
of  examining,  while  the  development  of  the  intemervular 
radii  is  correspondingly  increased. 

(3)  The  apex  of  the  fore-wing  of  lycoa  is  more  broadly 
rounded  and  the  costal  margin  more  curved  than  in 
johndoni.  The  outline  of  the  wing  between  the  apex 
and  the  posterior  angle  is  straight  or  even  convex  in  the 
females,  straight  or  very  slightly  concave  in  the  males. 
In  A.  johnstoni  it  is  probably  always  concave,  although 
sometimes  very  slightly  so. 

(4)  The  basal  black  spots  on  hind-wing  under-side  are 
smaller  in  lycoa  and  less  concentrated  towards  the  extreme 
base  of  the  wing.  The  spot  in  the  base  of  the  cell  with 
the  two  spots  on  the  costal  side  of  it  forms  in  lyC'Oa  a 
characteristic  approximately  equilateral  triangle.  Owing 
to  the  greater  concentration  of  spots  the  corresponding 
triangle  in  johnstoni  is  nearly  always  isosceles  with  its  base 
towards  the  root  of  the  wing.  It  is  moreover  less  con- 
spicuous as  a  feature  in  the  wing  of  this  latter  form. 
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(6)  The  discieJ  wkUe  patch  on  the  hind-wing  of  the 
female  lycoa  is  somewhat  larger  than  in  johnstoni :  more- 
over it  is  rounded  and  not  subquadrangular  as  is  the  huff 
patch  of  the  eastern  form,  although  rare  exceptions  both  as 
r^ards  contour  and  tint  are  not  wanting  in  the  latter. 
The  rounded  margin  of  this  patch  in  the  female  lycoa  is 
more  invaded  by  intemervular  radii  than  in  johnstoni, 
and  consequently  less  sharply  defined.  Outside  the  discal 
patch  the  strong  development  of  these  dark  radii  contrasted 
with  the  paler  (greyish  or  rarely  brown)  ground  colour  pro- 
duces a  very  ditferent  eflfect  from  the  almost  uniformly 
dark  appearance  of  the  corresponding  area  in  johnstoni. 

When  we  reach  the  western  part  of  Uganda,  in  the 
uplands  of  Toro,  at  a  height  of  7-9000  feet,  lycoa  is  still  a 
dominant  Acrxa.  The  only  male  I  have  seen  resembles 
the  western  form  except  that  there  is  a  slight  tendency 
towards  the  development  of  a  buflf  discal  patch  in  the  hind- 
wing.  Some  of  the  females  resemble  those  of  the  west 
coast  except  that  the  white  discal  patch  is  very  slightly 
smaller :  in  others  the  four  white  spots  of  the  fore-wing 
are  widely  separated  and  smaller,  approaching  the  con- 
dition of  johnstoni^  while  in  these  very  individuals  the 
discal  patch  of  the  hind-wing  is  smaller  and  more  sliaiply 
defined.  In  all  other  respects  the  western  characters 
described  above  are  still  maintained. 

Passing  still  further  east  to  the  N.W.  shore  of  the 
Victoria  Nyanza  at  Entebbe,  we  find  that  the  males 
have  now  gained  the  four  widely  separated  buflf  spots  in 
the  fore-wing,  not  nearly  so  distinct  and  sharply  defined 
as  those  of  johnstoni,  but  otherwise  very  similar.  Many 
individuals  have  a  small  trace  of  the  buflf  discal  patch. 
All  the  females  I  have  seen  resemble  the  most  johnstoni- 
like  of  those  from  Toro,  except  for  the  tint  of  the  discal 
patch  of  the  hind- wing,  which  has  become  a  very  pale 
buflf.  These  females  are  nearly  indistinguishable  from  the 
hUimandjara  figured  by  OberthUr  *  (=:fallax,  Rogenh.). 
Owing  to  the  kindness  of  my  friend,  Mr.  T.  T.  Behrens, 
RE.,  I  have  had  the  opportunity  of  examining  a  pair  of 
this  form  from  the  Anglo-Oerman  boundary  west  of  the 
Lake,  but  not  more  than  sixty  miles  from  itl  While  the 
female  resembles  those  from  Entebbe,  the  male  has  a  far 

♦  Etudes  lyEntomologie :  Dix-septieme  Livr.:  Avr.  1893,  PL  II, 
£.17. 
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more  marked  but  very  imperfectly  defined  buflf  discal 
patcb. 

We  now  pass  to  the  N.E.  shore  of  the  lake.  The  Hope 
Department  possesses  an  interesting  series  of  specimens 
kindly  presented  by  Mr.  C.  A.  Wiggins.  They  come  from 
the  Tiriki  Hills,  5100  feet,  twenty  miles  N.  of  Eisumu.  In 
the  more  defined  buff  discal  patch  of  the  hind-wing  the 
three  males  are  a  further  advance  in  the  direction  of  the 
fallax  form  than  that  reached  by  any  male  I  have  seen 
from  further  west  In  the  four  females  the  discal  patch 
is  slightly  less  pale  than  that  of  any  as  yet  mentioned, 
while  the  rest  of  the  hind-wing  is  more  uniformly  dark. 
They  are  in  fact  almost  precisely  similar  to  females  of  the 
hUimandjara  form  (see  Plate  XXI,  Fig.  2a)  from  the  moun- 
tain after  which  it  was  named  by  Oberthur ;  only  differing 
in  the  smaller  size  of  the  discal  patch  and  its  slightly  paler 
tint.  A  single  female  obtained  by  Mr.  Wiggins  at  Eaka- 
megas  (5500  ft.)  near  Mumias  on  the  Uganda  Railway, 
about  fifteen  miles  N.E.  of  Kisumu,  is  of  the  same  type, 
but  the  patch  is  even  smaller  and  very  slightly  deeper  in 
tint.  Mr.  C.  A.  Wiggins'  Nyanza  and  Tore  specimens 
were  identified  as  forms  of  A,  lycoa  by  Mr.  S.  A.  Neave 
(Nov.  Zool.,  vol.  xi,  March  1904,  pp.  348,  349),  and  I  find 
that  the  same  forms  from  Tore  and  Nyangori  are  labelled 
"  lycoa  ? "  by  Miss  E.  M.  Sharpe  in  the  A.  H.  Harrison 
Collection. 

We  now  pass  to  the  most  eastern  specimens  I  have 
examined,  viz.  those  kindly  sent  me  by  Rev.  K.  St.  Aubyn 
Rogers  from  Taita,  Taveta,  and  Kilimanjaro.  In  these 
forms  the  buff-spotted  males  with  an  enlarged  discal 
patch  of  pronounced  buff  (Plate  XXI,  Fig.  la)  mimic  the 
buff-spotted  and  buff-patched  Amauris  echeria,  while  the 
while-spotted  females  (Plate  XXI,  Fig.  2a)  with  slightly 
paler  buff  patches,  also  enlarged  as  compared  with  the 
Nyanza  forms,  mimic  Amauris  albimxicukUa  and  the  white- 
spotted  forms  of  A.  echeria.  They  are  certainly  Rogen- 
hofer's  fallax  and  OberthUr's  kUimandjara,  They  are 
equally  undoubtedly  the  eastern  forms  of  Acrsea  lycoa, 
modified  by  the  mimicry  of  Danaines  not  known  on  the 
west  coast.  The  sexual  dimorphism  of  lycoa  persists  in 
fallax,  and  remains  of  the  same  kind  though  very  different 
in  degree ;  for,  as  pointed  out  above,  the  males  bear  buff 
spots  on  the  fore-wing  and  the  females  white,  while  the 
discal  patch  is  paler  in  the  latter  sex.     The  johnstoni  of 
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Godman  (proteina  of  Oberthiir)  diflfers  from  fallax  and 
lycoa  in  that  it  is  not  sexually  dimorphic.  I  have  found 
males  and  females  both  present  in  the  semifulvescens  form 
and  the  white-spotted  Amauris-like  forms.  Both  sexes 
would  probably  be  found  in  a  suflScient  series  of  any 
variety.  It  also  differs  in  possessing  squarish  as  compared 
with  a  rounded  discal  hind-wing  patch,  which  is  also  more 
sharply  defined  because  less  invaded  by  internervular  radii. 
In  fallax  the  contour  of  the  fore-wing  has  greatly  approxi- 
mated from  lycoa  towards  johnstonit  but  the  apex  is  still 
slightly  more  broadly  rounded,  and  the  costa  of  the  fore- 
wing  rather  more  bent.  On  the  other  hand,  a  concavity 
between  the  apex  and  the  posterior  angle,  although  faint  or 
absent  in  the  females,  has  now  become  distinct  in  the  males 
o(  fallax, — as  distinct  as  mjohnstoni.  In  this  respect  and 
the  more  uniformly  dark  ground  colour  of  the  hind-wing 
outside  the  discal  patch  these  extreme  eastern  forms  of 
lycoa  show  an  approach  to  johnstoni.  The  basal  spots  of 
the  hind- wing  under-side  remain  however  precisely  those  of 
the  western  lycoa, 

A  most  curious  change  in  lycoa  as  we  advance  from 
west  to  east  is  the  shrinkage  of  the  discal  patch  to  a 
minimum  at  the  N.E.  of  the  Victoria  Nyanza  and  its 
subsequent  slight  expansion  further  east. 

In  the  collections  I  have  already  mentioned  supplied 
by  the  generosity  of  many  friends  Acrma  johnstoni  was 
first  found  (in  about  ecjual  numbers)  accompanying  the 
forms  of  lycoa  (fallax)  m  the  Tiriki  Hills;  and  in  far 
greater  numbers  at  Kilimanjaro,  Taveta,  and  Taita.  The 
great  majority  are  easily  separated  from  the  lycoa  (fallax) 
forms  by  the  characters  already  mentioned  but  interme- 
diate individuals  certainly  occur.  The  most  striking  of 
these  appeared  among  four  males  sent  to  me  from  the 
Kenya  District  by  my  friends  Mr.  and  Mrs.  S.  L.  Hinde. 
Of  three  specimens  captured  on  February  8,  1903,  at  Fort 
Hall  (about  4000  feet)  two  are  obvious  johnstoni  while  the 
third  possesses  a  well-defined  buff*  patch  intermediate  in 
outline  between  fallax  and  johnstoni.  The  basal  spots  of 
the  hind-wing  under-side  resemble  those  of  fallax.  On 
the  other  hand,  the  spots  of  the  fore-wing  are  white  and 
not  buff  as  in  the  males  of  fallax.  The  fourth  specimen, 
captured  above  the  Qoura  River  (5-7000  feet)  February  21, 
1903,  is  somewhat  nearer  to  fallax  and  the  fore- wing  spots 
are  buffi    A  very  fine  intermediate  example  also  exists  in 
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the  Natioaal  Collection.  In  view  of  these  intermediate 
specimens,  and  the  variation  in  all  the  distinguishing  char- 
acters observed  when  a  suflSciently  long  series  of  johndoni 
are  examined  I  do  not  doubt  that  Aurivillius  is  correct 
in  suggesting  that  fallax  is  conspecific  with  johndoni. 
Strong  support  is  also  afforded  to  Aurivillius'  suggestion 
by  the  observations  of  Rev.  K.  St.  Aubyn  Rogers,  who 
knows  both  johnstoni  and  fallax  in  life  in  their  natural 
habitat  and  looks  upon  them  as  a  single  species.  It  has 
been  shown  here  that  fallax  is  undoubtedly  the  eastern 
form  of  lycoa.  It  therefore  becomes  extremely  probable 
that  the  whole  wonderful  series  of  forms — many  of  them 
totally  unlike — associated  under  the  name  johnstoni,  or 
as  it  was  still  more  appropriately  named  by  Oberthlir, 
prolcinu,  are  all  of  them  specifically  identical  with  Godart's 
species  If/coa.  Furthermore,  this  remarkable  series  must 
be  still  further  extended  to  include  the  toruna  of  Grose- 
Smith. 

In  conclusion,  it  is  possible  to  attempt  to  reconstruct 
the  history  of  the  changes  through  which  lycoa  and  its 
descendants  have  passed.  It  is  probable  that  the  male 
of  the  western  lycoa  represents  the  ancestral  form  of  the 
whole  group, — a  semi-transparent  fuscous  and  brownish 
Acram  with  ill-defined  markings.  As  regards  the  semi- 
transparency  it  is  noteworthy  that  the  character  tends  to 
crop  up  not  uncommonly  in  the  most  modified  form 
johnstoni,  where  it  is  often  seen  in  the  discal  patch  of 
the  hind-wing.  The  female  of  the  western  lycoa  became 
modified  by  synaposematic  approach  to  the  black  and 
white  species  of  the  Danaine  genus  Amav/ris  on  the 
west  coast.  The  same  is  substantially  true  of  the  species 
in  Western  Uganda  where  the  black  and  white  Amauris 
are  still  predominant  and  have  even  drawn  the  echeria  and 
alhimacfidata  types  of  their  own  genus  after  them.  (See 
S.  A.  Neave  in  Trans.  Ent.  Soc.  1906,  pp.  208-210.)  As  we 
go  further  east  however  these  latter  types  become  them- 
selves predominant,  and  the  fallax  forms  of  lycoa  follow 
them,  the  males  becoming  strongly  mimetic  and  approach- 
ing the  buff-spotted  Danaine  models,  while  the  females 
still  retain  the  ancestral  colour  and  resemble  those  that 
are  white-spotted.  As  regards  the  hind-wing  both  sexes 
gain  a  buff  discal  patch  similar  in  colour  but  not  in  shape 
to  the  models.  Finally,  from  the  most  strongly-marked 
of  these  eastern  forms  with  the  deepest  shade  of  ground 
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colour  there  probably  arose  still  more  perfect  mimics  of 
the  same  models  in  proteina  and  Jlavescens,  the  two  forms 
of  johnstoni  which  are  nearest  to  fallax.  It  is  to  be 
observed  that  the  change  in  the  shape  of  the  fore-wing 
which  occurred  as  fallax  gave  rise  to  johnstoni  is  in  the 
direction  of  the  form  of  the  Danaine  and  PlaneTna  models. 
Johnstoni  once  formed,  variation  in  other  directions,  guided 
by  natural  selection,  led  to  the  mimicry  of  various 
additional  Danaine  and  Acraeine  models:  —  of  Idmnas 
chrysippTcs,  var.  dorippus,  of  Planema  quadricolor,  Planema 
latifasdata,  and  Planema  poggei. 

[My  friend  Mr.  Guy  A.  KL  Marshall  has  kindly  read 
through  the  proof-sheets  of  this  paper,  and  has  made 
many  valuable  suggestions.] 
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Explanation  of  Plate  XVII. 


The  offspring  of  a  trophonhis  form  of  PapUio  dardanm^  sub-ftp. 
cenen,  observed  laying  eggs  on  May  4,  1904,  at  Bel  lair,  five  miles 
from  Durban,  Natal.  The  observation  was  made  and  the  eggs 
collected  by  Mr.  Q.  F.  Leigh,  but  the  female  i)arent  escaped.  The 
figures  represent  eleven  out  of  the  thirteen  offspring  bred  by  Mr. 
Leigh  from  these  eggs  at  Durban.  The  specimens  are  in  the  Hope 
Department,  Oxford  University  Museum. 

All  the  figures  are  about  |  of  the  natural  size. 

Fig.  1.  Male  offspring  :  pupated  July  4,  1904 ;  emerged  August  5. 
The  10th  to  emerge.  In  this  specimen  the  submarginal 
black  band  of  the  hind-wing  is  the  least  developed. 
There  is  however  a  slight  trace  of  a  narrow  "sickle" 
partially  closing  the  costal  gap. 

2.  Male  offspring :  pupated  June  26,  1904  ;  emerged  July  31. 

The  8th  to  emerge.  The  costal  gap  closed  by  a  narrow 
"sickle." 

3.  Male  offspring  :  pupated  June  14,  1904 ;  emerged  July  25. 

The  5th  to  emerge.  Although  the  costal  gap  is  open 
there  are  traces  of  a  black  mark  partially  dosing  the 
inner  gap. 

4.  Male  offspring :  pupated  June  12,  1904  ;  emerged  July  18. 

The  4th  to  emerge.  Very  similar  to  Fig.  3,  but  the 
costal  gap  is  here  completely  closed. 

In  this  figure  and  the  two  succeeding  it  is  seen  that 
the  inner  border  of  the  black  margin  of  the  fore-wing 
is  distinctly  serrated,  recalling  the  appearance  of  meriones. 

5.  Male  offspring :  pupated  June  10,  1904 ;  emerged  July  5. 

The  2nd  to  emerge.  Submarginal  band  of  hind-wing 
slightly  more  developed,  and  the  gaps  slightly  less  than 
in  Fig.  4. 

The  mei-iones-like  serration  described  under  Fig.  4  here 
reaches  its  maximum  development. 
C.  Male  offspring  :  pupated  June  16,  1904  ;  emerged  July  27. 
The  6th  to  emerge.  Hind-wing  far  more  heavily  marked 
than  in  any  other  of  the  male  offspring,  both  gaps  being 
completely  closed.  These  males,  emerging  in  July  and 
August  1904,  are  as  a  whole  far  less  heavily  marked  than 
those  bred  in  November  1902  and  November  1903,  by 
Mr.  G.  F.  Leigh. 
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XiALE    OFFSPRING    (6).        T^"'  FEMALK        OFFSPRING      (5). 


Alfred  Robinson,  phot  Andre  &  Sleigh,  Ltd. 

All  figures  are  about  %  of  the  natural  sue. 

Forms  of  PapUio  dardanus,  sub.  sp.  cenea,  bred  in  1 904  from  a  trophonius 
form  of  female.     Durban,  Natal. 
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Fig.  7.  Female  offspring,  trophoniiis  form  :  pupated  July  6, 1904 ; 
emerged  August  26.  The  13tli  to  emerge.  A  typical 
example  of  the  southern  form  of  trophonius,  here  for  the 
first  time  bred  from  a  trophoniii^  female  parent. 

8.  Female  offspring,  cenea  form ;   pupated  June   12,   1904  ; 

emerged  July  17.  The  3rd  to  emerge.  The  discal  patch 
on  the  hind-wing  is  distinctly  browner  than  usual, — a 
result  of  trophoniiis  parentage  appearing  in  an  otherwise 
typical  cenea  ?  form. 

9.  Female  offspring,  ceiiea  form :   pupated  June  22,   1904  ; 

emerged  July  29.    The  7th  to  emerge. 

10.  Female   offspring,   ceiiea   form :    pupated  July  8,   1904 ; 

emerged  August  24.  The  11th  to  emerge.  The  right- 
hand  wings,  being  somewhat  crippled,  are  only  partially 
shown  in  the  figure. 

11.  Female  offspring,  cenea  form  :   pupated  June   11,  1904 ; 

emerged  July  4.  The  1st  to  emerge.  The  shape  of  the 
principal  spot  of  the  fore-wing,  and  the  development  of 
a  light  patch  on  its  inner  margin,  as  well  as  the  evident 
tendency  of  the  two  markings  to  fuse,  show  a  distinct 
influence  of  the  trophcnius  parentage. 


Explanation  op  Plate  XVIII. 


Female  forms  of  PapUio  dardanAis. 

All  the  figures  are  about  the  natural  size.  The  butterflies  were 
intended  to  be  precisely  of  the  natural  size,  but  as  a  matter  of  fact 
they  are  all  slightly  enlarged.  Furthermore,  probably  in  consequence 
of  the  concurrence  of  minute  errors,  the  figures  on  the  right  side, 
3  and  4,  are  rather  more  magnified  than  those  on  the  left,  1  and  2. 
The  error  is  well  within  the  limits  of  indi\'idual  variation. 

Fig.  1.  Papilio  dardannSy  sub-sp.  polytrophus,  ?  f.  trimeni,  n.  f. 
Kikuyu  Escarpment,  British  East  Africa,  6600-9000  feet 
W.  Doherty,  October— November  1900:  in  the  Hope 
Department,  Oxford  University  Museum.  The  specimen 
shows  distinct  rudimentary  "tails"  to  the  hind-wing. 
The  pale  tints  are  yellow  and  not  white,  while  the 
pattern  is  also  very  ancestral  as  compared  with  the 
hippocoon  form  from  the  same  locality  (Fig.  2). 
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Fig.  2.  Papilio  dardantiSf  sub-sp.  polytrophus,  5  f .  hippocoon :  data 
as  in  Fig.  1,  except  that  the  specimen  was  captured 
September — October  1900.  Although  far  more  specialized 
by  mimicry  of  the  black  and  white  Amomris  niaviusf 
form  dominicanusy  the  origin  of  the  pattern  from  that  of 
the  trimeni  form  (Fig.  1)  is  clear  and  simple.  It  is 
accompanied  by  a  change  of  the  pale  markings  from 
yellow  to  white. 

3.  PapUio  davdanusy  sub-sp.  poLytrophM^^  ?  f .  cenea :  data  as 

in  Fig.  2.  This  form  is  far  more  specialized,  viz.  further 
from  the  ancestral  pattern  still  borne  by  the  male  insect 
(Plate  XVII,  Figs.  1-6),  than  the  hippocoim  (Fig.  2).  At 
the  same  time  it  is  by  no  means  difficult  to  trace  the 
independent  origin  of  the  ceTiea  from  the  tHmeni  form 
by  the  spreading  of  the  black  ground  colour. 

4.  Papilio  dorctaniM,  sub-sp.  merope,  $  f.pIanemoicfM,  partially 

gynandromorphic  on  the  left  side.  The  male  influence 
is  not  only  seen  in  the  conspicuous  patches  and  streaks 
of  pale  yellow  scales  on  both  fore-  and  hind-wing,  but 
also  in  the  traces  of  the  three  submarginal  black  patches 
on  the  hind- wing  (compare  Plate  XVII,  Fig.  1).  These 
are  inconspicuous  because  placed  on  a  dark  ground  ;  but 
they  can  be  at  once  recognized  by  comparing  the  left 
with  the  Tight  hind-wing  which  exhibits  no  trace  of 
gynandromorphism.  The  pale  markings  on  the  right  fore- 
wing  were  caused  by  accidental  injuiy  and  are  in  no  way 
comparable  with  the  appearance  on  the  left  side  due 
to  the  existence  of  yellow  scales  like  those  of  the  male. 
This  interesting  specimen  was  collected  by  Mr.  T.  T. 
Behrens,  R.E.,  in  Buddu,  on  the  west  shore  of  Lake 
Victoria,  Nyanza,  between  Entebbe  and  the  mouth  of  the 
Kageru  River :  December  3, 1902— March  1, 1903. 
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Explanation  of  Plate  XIX. 


Ancestral  females  of  PapUio  dardanus. 

All  the  figures  are  about  A  of  the  natural  size. 

^lo.  1.    PapUio  dardcvMiSy  sub-sp.  tibvUus^  $  f.  trimenif  n.  f. 

Zanzibar,  Lieut.  Turner,  1884 :  in  the  Hope  Department, 
Oxford  University  Museum. 

In  this  highly  ancestral  form  of  female  the  colour  of 
the  central  part  of  the  wings  is  not  so  white  as  in  the 
hippocoon  form,  but  very  pale  buflf  and  thus  far  nearer 
to  the  colour  of  the  male.  The  subapical  patch  is  also 
imperfectly  divided  from  the  main  pale  patch  of  the 
fore-wing. 

2.  PapUio  dardawiUj  sub-sp.  merope,  5  f.  hdppoeoon. 

Qaboon,  Hewitson  Coll.,  in  Brit.  Mus. 

The  exceptional  variety  of  the  hdppocoon  form  here 
figured  exhibits  distinct  rudiments  of  '^tails''  to  the 
hind -wings.  It  is  of  much  interest  that  this  ancestral 
character  should  be  associated  with  the  ancestral  pattern 
of  the  hippocoon  form. 

3.  PapUio  dai'danus,  sub-sp.  merope^  $  f.  hippocoon, 

W.  Africa,  Crowley  ColL,  in  Brit  Mus. 

This  specimen  of  hippocoon  also  exhibits  traces  of  the 
lost  '  tails,'  although  to  a  much  less  extent  than  in  the 
last  figured  specimen. 
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Explanation  op  Plate  XX. 


Planemoides  females  of  FapUio  dardanus  together  with  inter- 
mediates between  this  and  the  other  female  forms. 
All  figures  are  about  I  of  the  natural  size. 

Fia.  1.  Papilio  dardanus,  sub-sp.  meropef  $  form  intermediate 
between  cenea  and  planemoides.  In  colL  A.  H.  Harrison, 
from  Unyori,  N.K  of  Kisumu,  about  1903.  The  specimen 
figured  is  beautifully  intermediate  between  these  two 
9  forms,  of  which  the  planemoides  is  seen  in  Figs.  2 
and  4  and  the  cenea  in  Plate  XVIII,  Fig.  3.  The  discal 
patch  of  the  hind-wing  of  this  intermediate  variety  is 
not  white  as  in  planemoides.  It  is  much  nearer  to  the 
buff  of  cenea,  but  exhibits  a  faint  reddish  tinge  which 
may  indicate  some  influence  of  trophoniits.  Taken  alone 
the  specimen  here  represented  would  strongly  suggest  the 
origin  of  planemoides  from  cenea. 

2.  Papilio    dardanus,    sub-sp.    m^rope,     ?     f.   plcmemxndes. 

Nyangori  (Forest  land),  N.E.  of  Lake  Victoria  Nyanza, 
near  Kisumu,  6000  feet.  Captured  November  1-8,  1902, 
by  C.  A.  Wiggins.  In  Hope  Department,  Oxford 
University  Museum.  In  everything  except  a  curious 
overspreading  of  the  discal  patch  of  the  hind-wings  by 
dark  scales  this  is  a  typical  planemoides  form. 

3.  Papilio  da/rdanus,  sub-sp.  meropcy  $  f.  planemoides,  tending 

somewhat  in  the  direction  of  hippocoon.  From  the  same 
locality  as  Fig.  2.  Collected  about  1903  by  A.  H. 
Harrison.  In  Hope  Department,  Oxford  University 
Museum.  The  hippocoon  influence  is  seen  in  the  great 
extension  of  the  fulvous  area  along  the  inner  margin  of 
the  fore-wing.  This  specimen  taken  alone  suggests  the 
origin  of  pla/nemoides  from  hippocoon  or  trvmeni.  Compare 
Figs.  2  and  4  with  3. 

4.  Papilio  dardanus,  a}xh'a^,merope,^  L  planemoides.   Nairobi, 

British  East  Africa,  May  17,  1903.  In  colL  A.  H. 
Harrison.  The  specimen  figured  is  a  fine  typical  example 
of  this  beautiful  form.  The  extended  basal  black  area 
of  the  hind-wing  is  an  approach  towards  the  much 
greater  development  of  this  marking  in  the  model, 
Planema  poggei. 
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Alfred  Robiiison,  phot. 


Andre  &  Sleieh,  Ltd. 


All  figures  are  about  ^  of  the  natural  size. 

Ancestral    females  of   Papilio  dardanus, — the  pattern   and  pale  yellowish 
colouring  characteristic  of  trimeni  (1),  and  the  rudimentary  "  tails  "  of  these 
exceptional  examples  of  hippocoon  (2,3). 
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Explanation  of  Plate  XXI. 


Forms  of  Acrsea  johndoni,  together  with  their  Danaino  and 
Acrteine  models,  from  the  slopes  of  Kilimanjaro,  1905. 

The  whole  of  the  specimens  figured,  models  as  well  as  mimics, 
were  presented  to  the  Hope  Department  by  Rev.  K.  St,  Aubyn 
Rogers. 

AJl  the  figures  are  about  A  of  the  natural  size. 

Fig.  1.  Amcmris  echeria^  Boisd.,  (J .  The  three  largest  spots  of  fore- 
wing  and  submarginal  spots  of  hind-wing  are  bufiT- 
coloured  :  the  submarginal  and  costal  spots  of  fore- wing 
much  paler  bufi^,  almost  white.  December  16-31,  1905 : 
native  collector. 

la.  Acrssa  johngtoni,  form  falUix,  Rogenh,  (=  hUimandjara 
Oberth.),  (J*  Fallax  differs  from  the  flaveacena  (Fig.  16) 
and  proteina  (Plate  XXII,  la,  1&)  forms  mainly  in  the 
broader,  rounder  apex  of  the  fore-wing,  the  rounded 
instead  of  the  squarish  discal  patch  of  hind-wing,  and  in 
the  sexual  dimorphism, — the  males  oi  fallax  (Plate  XXI, 
la)  having  buff  spots  in  the  fore-wing,  the  females  (Fig.  2a) 
white.  Furthermore  the  rounded  discal  patch  of  the  hind- 
wing  is  here  well  seen  to  be  indistinctly  defined  owing  to 
the  invasion  of  dark  intemervular  rays,  while  the 
squarish  patch  of  flavescens  and  proteina  is  sharply  out- 
lined. Intermediate  forms  occur,  and  there  can  be  little 
doubt  that  Aurivillius  is  right  in  suggesting  that  fciUax 
is  a  form  otjohnstanu 

The  male  of  faUaoi  with  buff-spots  in  the  fore-wing  is 
seen  to  be  an  excellent  mimic  of  the  buff-spotted  forms 
of  Amauris  such  as  that  represented  in  Fig.  1. 

The  specimen  shown  in  Fig.  la  was  captured  December 
15-31, 1905,  by  a  native  collector. 

1&.  AcrsBa  johnstonij  form  flavescenSf  Oberth.  The  individual 
represented  possesses  very  pale  buff  spots  in  the  fore- 
wing,  much  paler  than  those  of  the  male  faUax  (Fig.  la). 
Specimens  of  flavescens  however  often  possess  spots  of  a 
pronounced  shade.  The  individual  shown  in  Fig.  16  is 
a  mimic  of  Ammi/ns  echeria  (Fig.  1),  but  as  regards 
the  pale  spots  is  transitional  towards  the  mimics  of 
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Amauris  cdbinMculaita  (Fig.  2),  viz.  the  while-spotted 
prvteina  forms  (Plate  XXII,  Figs,  loj  16X  and  towards 
the  female  of  faUax  represented  in  the  next  figure. 

The  hind-wing  of  Jlavescetis  (Fig.  16)  is  seen  to  present 
a  far  more  perfect  resemblance  to  the  Danaine  models 
(Fig.  1,  2)  than  that  of  faUax  (Figs,  la,  2a).  The 
superiority  is  brought  about  by  a  characteristically 
squarish  buff  discal  patch  which  is  sharply  outlined  and 
exhibits  hardly  any  invasion  of  marginal  rays.  December 
15-31,  1905  :  native  collector. 
Fig.  2.  Amauris  aUnmac^data,  Butl.,  ? .  In  this  specimen  all  the 
spots  of  both  wings  are  pure  white,  the  only  buff  marking 
being  the  discal  patch  of  the  hind-wing.  December 
15^1,  1905 :  native  collector. 

2a.  Acr«a  jchnstoniy  form  faUax,  Rogenh.,  $ .  The  white- 
spotted  female  of  this  form  is  beautifully  mimetic  of  the 
Danaine  shown  in  Fig.  2.  The  discal  patch  of  the  bind- 
wing  is  however  very  similar  to  that  of  the  buff-spotted 
male  represented  in  Fig.  la  and  like  it  less  mai^edly 
mimetic  than  either  the  JUwescens  (Fig.  lb)  or  proteina 
(Plate  XXII,  Figs,  la,  16)  forms.  December  15-31, 1905  : 
native  collector. 

3.  Flanema  quadrunAor^  Rogenh.,  $,  the  model  of  the 
9efm,if%dte9C€ns^  Oberth.,  form  of  Acraa  johngtoni  shown 
in  Fig.  3a.  The  basal  area  of  the  hind-wing  and  the 
inner  half  of  the  fore- wing,— viz.,  the  whole  of  its  area  on 
the  basal  side  of  the  black-margined  curved  fulvous 
subapical  band, — are  of  a  deep  rich  brown  hardly  to  be 
distinguished  from  black  by  photographic  methods  and 
therefore  barely  recognizable  in  the  figure.  N.E.  slopes  of 
Kilimanjaro,  about  5000  feet ;  State  of  Mamba :  September 
25,  1905 :  Rev.  K.  St.  Aubyn  Rogers. 

3a.  Acrasajchn^tcniy  form  semifidvescensj  Oberth.,  ^ .  The  four 
characteristic  spots,  pale  yellow  in  tint,  lie  on  the  borders 
(^  the  fulvous  inner  area  of  the  fore- wing;  thus  suggest- 
ing a  likeness  to  the  model  (Fig.  3),  where  the  inner 
area  is  also  separated  by  a  subapical  bar  of  lighter  tint 
from  the  black  apical  region.  The  pale  yellowish  discal 
patch  of  the  hind-wing  of  course  forms  an  area  much 
broader  than  that  of  the  model.  In  another  specimen  of 
this  form  however  (Kilimanjaro,  December  15-31, 1905, 
native  collector)  the  basal  half  of  this  patch  is  almost 
obliterated  by  suffusion  with  ground  colour,  producing  a 
much  closer  approximation  to  the  hind-wing  pattern  of 
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All  figures  are  about  ^  of  the  natural  sue. 

Forms  of  Acrasa  johnstoni,  together  with  their  Danaine  {Amaun's,  Limnas)  and 
Acraeine  {Planema)  models,  from  the  slopes  of  Kilimanjaro,  1905. 
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the  model.    The  speeimen  is  nnfortimateljr  m  too  poor 
a  condition  for  figuring. 

Locality  of  specimen  represented  in  Fig.  3a.,  N.E. 
slopes,  Mamba  State,  about  5000  feet,  September  26, 1906 : 
Rev.  K.  St  Aubyn  Rogers.  It  will  be  observed  that  the 
mimic  was  captured  the  day  after  that  on  which  its  model 
was  taken. 
Fig.  4.  Limncu  chrynppus,  L.,  form  doripp^iSf  Klug.  ( =  ibitc^t, 
Butl.),  9  •  ^^^  ^  ^®  dominant  form  of  chrynpptu  in 
Brititih  East  Africa.  Kilimanjaro,  May  1906. 
4a,  Acraa  johngtaniy  form  fulvetcefUf  OheTth,^  ^ ,  An  obvious 
and  beautiful  mimic  of  doripptis  (Fig.  4).  The  ancestral 
markings  persist,  faint  but  distinct ;  and  characteristic 
in  shape  and  position  on  both  wings.  On  the  under- 
side they  are  more  eonspicuoua  The  basal  spots  on 
the  hind-wing  under-side  are  distinct,  but  the  most 
prominent  are  in  this  form  brown  instead  of  black,  and 
therefore  comparatively  inconspicuous.  December  15-31, 
1905 :  native  collector. 


Explanation  of   Plate  XXII. 


Forms    of   Acraa  jchndcni  together  with  their  Danaine  and 
Acrseine  models. 
All  the  figures  are  of  the  natural  size. 

FiQ.  1.  Amauris  Icbengvla,  E.  M.  Sharpe,  (J ,  from  the  fore.st,  Mt. 
Cbirinda  (about  3600  feet).  Melsetter,  Qazaland,  S.E. 
Rhodesia.  Captured  October  7,  1905,  by  Guy  A.  K. 
Marshall.  The  model  of  Figs,  la  and  lb. 
la.  Acraeajoknstani^  €U)dm.,  form  proteinoy  Oberth.,  ^ .  From 
the  same  locality  as  the  last,  and  captured  by  Mr. 
Marshall  on  the  same  day.  The  relatively  large  size  of 
the  squarish  discal  patch  of  the  hind- wing  (compare  Fig. 
16  on  Plate  XXI)  is  an  evident  synaposematic  approach 
towards  the  Amauris  represented  in  Fig.  1,  also  charac- 
terized by  an  especially  large  discal  patch. 
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Fio.  lb,  Acraoajohnstons  form  proteinoy  $ ,  from  the  same  locality 
as  1  and  la.  Captured  by  Mr.  Marshall,  October  11, 
1905.  The  female  exhibits  a  patch  even  larger  than  that 
of  the  male,  and  of  a  shape  which  approximates  more 
closely  to  the  model  shown  in  Fig.  1. 

2.  Planema  poggei,  Dew.,  ^,  from  Boddu,  between  £ntebbe 
and  the  mouth  of  the  Eager u  Kiver,  west  shore  of  Lake 
Victoria  Nyanza ;  collected  December  3, 1902--March  1, 
1903,  by  T.  T.  Behrens,  B.E.  This  Acrxine  butterfly 
with  its  broad  fulvous  band  crossing  the  fore- wing,  and 
white  band  crossing  the  hind- wing  is  evidently  the  primary 
model  of  the  particular  variety  of  the  semifulvescenSi 
Oberth.,  form  of  A,  johnatoni^  shown  in  Fig.  2a. 

At  the  same  time  the  latter  exhibits  a  nearer  approach 
to  the  planemoides,  Trim.,  ?  form  of  Papilio  dardanus^ 
Brown.,  one.  of  its  co-mimics  (compare  Plate  XX, 
Fig.  4),  than  it  bears  to  the  central  model  of  the  group, 
Flanema  poggei. 

2a.  Acr«a  Johnston^  form  semifulveacena^  Oberth.,  9  •  From 
Taveta  (about  2500  feet),  British  East  Africa ;  May  15, 
1905,  Rev.  E.  St.  Aubyn  Rogers.  This  form  possesses  a 
pure  white  patch  on  the  hind-wings,  while  the  inner 
area  of  the  fore-wings  is  black  instead  of  fulvous  as  in 
typical  semifidwscens  (Plate  XXI,  Fig.  3a).  This  form 
appears  to  mimic  the  planemoides  female  of  Pojnlio 
dardanxM  more  closely  than  any  other  member  of  the 
large  group  clustered  round  Flanema  poggei  (compare 
Plate  X  of  the  present  volume,  accompanying  Mr.  S.  A. 
Neave's  memoir). 

3.  Flanema  latifasciatct,  E.  M.  Sharpe,  (J  ;  from  Toro,  W. 
Uganda  (7-9000  ft).  November  —  December  1900: 
Major  Rattray.  This  Flanema  is  the  model  for  the 
torwna  form  of  johnstoni  represented  in  the  next  figure. 

3a.  Acreta  johnstoni^  form  toruna^  H.  Grose-Smith,  (J ;  from 
the  same  locality  and  date  as  the  preceding.  The 
mimetic  likeness  is  strong  in  the  deep  rich  brown  of  the 
inner  area  of  the  fore-wings  and  basal  region  of  hind- 
wings  in  model  and  mimic,  in  the  fulvous  subapical 
band  crossing  the  fore-wing  and  discal  band  crossing  the 
hind- wing,  and  finally  in  the  dark  ground  colour  external 
to  these  striking  markings. 

In  all  forms  of  Acreta  johnstoni  here  represented  (Figs, 
la,  16,  2a,  and  3a),  the  under-side  exposed  during 
prolonged  rest,  when  most  of  the  fore-wing  is  hidden  by 
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the  hind,  is  Dot  mimetio  of  the  respective  Danaine 
(Fig.  1)  and  Acrseine  (Figs.  2  and  3)  models,  but  presents 
an  appearance  synaposematic  with  many  Acrseas  of 
about  the  same  size.  Daring  flight,  on  the  other  hand, 
and  probably  during  brief  rest,  nearly  the  whole  of  the 
fore-wing  under-side  is  revealed,  and  the  effect  is  then 
such  as  to  reinforce  the  mimetic  resemblance  of  the 
upper-side. 


September  22nd,  1906. 
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XVII.  Notes  on  the  dominant  Milllerian  group  of  Butterflies 
from  the  Potaro  District  of  British  Ouvma.  By 
William  J.  Kaye,  F.E.S. 

[Read  October  8rd,  1906.] 

Plates  XXIII— XXVII 

At  the  request  of  Prof.  E.  B.  Poulton  I  have  undertaken 
to  give  some  account  of  the  Bionomics  of  British  Quiana 
insects,  especially  of  the  Lepidoptera.  The  long  and 
interesting  paper  by  Mr.  Q.  A.  K.  Marshall  in  the  Trans- 
actions for  1902  has  also  impressed  one  that  perhaps  similar 
notes  from  another  continent^  though  in  no  sense  so  full  and 
complete,  might  not  only  prove  of  interest  but  perhaps  of 
value  in  clearing  up  some  debatable  points.  For  the  most 
part  deductions  have  been  made  in  the  present  case  from 
the  accumulation  of  specimens  and  no  such  experiments 
as  recorded  by  Mr.  Marshall  can  be  given.  Dates  and  condi- 
tions of  capture  have  been  recorded,  and  in  many  instances 
I  am  able  to  give  my  own  observations  on  the  specimens 
in  Nature.  Furthermore  my  collector,  Mr.  C.  B.  Roberts, 
who  has  been  the  whole  time  on  the  same  ground,  is  able 
to  supply  many  £Eicts  which  are  of  value.  It  is  a  little 
unfortunate  that  he  is  not  a  trained  naturalist  or  his  notes 
might  have  been  much  fuller  and  more  complete.  The 
specimens  that  he  has  captured  are  however  taken  all 
together  so  remarkable  that  the  bare  list  of  what  has 
occurred  in  one  particular  forest-path,  would  probably  be 
thought  sufficiently  interesting.  Besides  this  particular 
district — a  forest  road  stretching  for  16  miles  back  from  the 
Potaro  river  about  30  miles  above  its  confluence  with  the 
Essequibo— I  personally  in  March,  April,  May,  and  early 
June  in  1901,  collected  in  many  other  districts,  but  I 
propose  to  deal  chiefly  if  not  exclusively  with  the  joint 
captures  by  Mr.  C.  B.  Roberts  and  myself  made  on  the 
Potaro  road.  The  road  is  more  or  less  a  winding  track 
varying  from  12  to  15  or  even  20  feet  wide  and  is  in 
places  on  sandy  soil,  in  others  gravel,  and  is  crossed  vrith 
"  corduroy  "  *  for  a  great  part  of  its  length,  while  a  small 
part  is  built  up  with  the  natural  gravel    On  either  side  it 

♦  *•  Coiduroy  "  is  the  term  employed  for  a  road  made  similarly  to 
a  railway  track,  i.  e.  with  the  small  trunks  of  trees  split  in  half  and 
laid  close  together  with  the  flat  side  downwards. 

TRANS.  ENT.  SOC.  LOND.  1906.— PART  HI.  (JAN.  1907) 
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is  flanked  throughout  its  entire  length  with  heavy  forest 
containing  greenheart,  wallaba,  and  mora,  besides  a  vast 
number  of  other  less  known  trees. 

The  forest  itself  is  dark  and  gloomy  and  throughout 
the  greater  part  of  the  year  excessively  damp  owing  to  a 
superabundant  rainfall.  The  character  of  the  vegetation 
is  always  the  same  as  even  in  the  dry  season  the  trees  are 
never  otherwise  than  a  fresh  green.  It  is  not  surprising 
therefore  that  pmctically  the  whole  of  the  Lepidoptera, 
excepting  of  course  the  several  species  of  Morpho,  present 
a  very  uniform  sombre  tone  of  coloration.  Even  the  very 
fine  and  brightly-coloured  Heliconius  catharinmy  Heliconius 
astydamia  and  ffdiconvus  egeria  do  not  strike  one  in  their 
surroundings  as  particularly  gaudy,  and  one  is  bound 
largely  to  admit  the  assertion  of  A.  H.  Thayer  in  his 
memoir  in  Trans.  Ent.  Soc.  1903,  p.  553,  that  many  species 
we  call  conspicuous  are  not  really  so  in  their  surroundings. 
It  must  however  have  been  quite  impossible  for  Nature 
to  have  evolved  such  minutely  close  resemblance  in 
unrelated  groups  without  the  aid  of  Mlillerian  mimicry. 
It  is  impossible  to  imagine  that  say  an  Erycinid  butterfly 
JEsthemqpsis  seridna,  should  have  arrived  at  the  identical 
colour  and  markings  of  a  Syntomid  moth  Agyrta  micUia 

fiurely  and  simply  by  the  process  of  syncriptic  selection, 
t  is  the  minutest  details  in  the  coloration  that  dispel 
such  a  probability :  moreover  in  certain  cases,  as  Prof. 
E.  B.  Poulton  has  cited,  I  could  definitely  state  that 
butterflies  settled  on  most  "  unsuitable "  flowers  for  their 
protection.  A  good  example  is  found  in  the  Lycorsea,' 
Melinma,-Heliconius  group  that  frequents  the  white 
flowers  of  the  plant  Eupatorium  macrophyllum.  This 
becomes  a  most  valuable  piece  of  evidence,  as  the  species 
frequenting  these  flowers  form  one  of  the  most  extensive 
of  all  the  groups  that  we  are  in  the  habit  of  calling 
Mlillerian.  Although  this  Lycorseaf-Meliniear^eliconiuSy 
etc.,  group  is  by  far  the  largest  and  most  dominant,  there  are 
many  other  groups  in  the  region  :  in  fact  the  vast  majority 
of  the  individuals  belong  to  one  or  other  of  a  "  coterie  "  of 
similarly  coloured  species.  In  the  Hesperidse  there  are  one 
or  two  conspicuous  examples  of  synaposematic  coloration, 
and  the  Erydnidss  oflfer  some  examples,  and  it  is  only 
in  the  Lycasnidx  that  there  appears  to  be  an  absence  of  it ; 
this  bears  out  exactly  what  Prof.  Poulton  said  in  the 
Trans.  Ent.  Soc.  1902,  p.  600.      It  should   however  be 
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noted  that  the  Lycaenids  here  are  all  very  uniformly  of  a 
blue  shade  of  colour,  and  doubtless  amongst  themselves 
they  offer  protection  in  some  sort  of  way. 

By  far  the  most  numerous,  conspicuous  and  characteristic 
group  of  butterflies  is  the  large  Ithomiine,  Lycoreane,  and 
Heliconine  group.  The  number  of  individuals  contained 
within  this  series,  certainly  more  than  equals  all  the  other 
butterflies  to  be  found  in  most  of  the  months  of  the  year 
and  probably  in  every  month.  This  group  is  composed 
of  the  following  species  in  their  respective  Families  and 
Subfamilies : — 

FamUy  NYMPHALIDiE. 

Subfamily  ITHOMIINjS. 

Qenus  Melin^a. 

1.  Melinsea  mrteTne,  Linn. 

2.  Meliruea  crameri,  Qod.  and  Salv. 

3.  Mdinsea  egina,  Cram. 

4.  Meliruea  mnasiaSf  Hew. 

Genus  Mechanitis. 
1  Mechanitis  panni/era,  Butl, 
2.  Mechanitis  polymnia,  lAun. 

Genus  Ckratinia. 

1.  Ceratinia  philidas,  God.  and  Salv. 

2.  Ceratinia  ettdea*  Godt. 

SubfamUy  HELICONINE. 

Genus  Heliconius. 

1.  Heliconius  numata.  Cram. 

2.  Heliconius  vetvstus,  Butl. 

3.  Heliconius  silvana,  Cram. 

4.  Heliconius  eucoma^^  Hub. 

Genus  Exjeides. 

1.  Eueides  nigrofulva,  Kaye. 

2.  Eueides  isabella,  Cram. 

3.  Eueides  vibiliaj  Godt 

Subfamily  NYMPHALINE. 

Genus  Ebesia. 

1.  Eresia  eunice.X 

*  The  more  transparent  Ceratinia  species,  C.  ba/rii  and  C.  vaUonvt, 
do  not  strictly  belong  to  this  association, 
t  ?  ab.  of  JET.  numata,  %  Accidentally  omitted  from  text. 
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Family  DANAIDiE. 

Subfamily  LYCOREANjE, 

Genus  Lycorea. 

1.  Lycorea  ceres,  Oram. 

2.  Lycorea  pasinuntia,  Cram. 

Family  ERYCINID-S. 

Subfamily  LEMONUNjE. 

Genus  Stalachtis. 

1.  StalacJUis  calliope,  Linn. 

Supplementary  species  belonging  to  the  group  but 
occurring  in  other  localities  and  not  yet  detected  firom 
the  Potaro : — 

Family  NYMPHALIDiE. 

SubfamQy  ITHOMIIN^, 

Tithorea  harmonia.  Cram.  =  T.  megara,  Doub.  Hew.  ?iec. 
Godt. 

Subfamily  NYMPHALINjE. 

Protogonivs  hippona,  Fab.  (true). 

Family  PIERIDiE. 
IHsmorphia  amphione. 

Of  all  these  there  is  no  doubt  whatever  that  the  several 
species  of  Melimea  are  the  models  to  which  all  the  other 
species  are  converging.  Melimea  mneme  at  the  present 
time  occurs  in  prodigious  numbers.  From  March  to 
May  and  from  September  to  December  inclusive  (these 
approximating  to  the  two  dry  seasons),  it  is  almost 
invariably  to  oe  found  sitting  upon  the  white  flowers  of 
Eupatorium  macrophyllum  wherever  that  plant  is  found 
growing.  In  much  lesser  numbers  Melimea  crameri  is  to 
be  found.  Melimea  egina  is  rather  more  plentiful  than 
M.  crameri,  yet  a  very  long  way  from  being  as  common  as 
M.  mneme.  Of  the  fourth  Melimea  there  is  little  to  be 
recorded ;  it  is  a  single  straggler  that  was  taken  on  March 
17th,  1905,  and  is  either  Melimea  mnasius  or  a  closely 
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allied  andescribed  species.  There  must  be  much  specula- 
tion as  to  whether  if.  mneme  or  M,  crameri  commenced  to 
draw  the  many  other  species  to  them  in  coloration  and 
pattern.  Melimea  mneme  is  a  strong  variant  in  both  fore- 
and  hind-wings  while  M.  crameri  is  very  constant  above 
and  only  as  a  very  rare  aberration  is  a  form  found  with 
the  black  of  the  hind-wing  divided  by  the  ground  colour 
so  as  to  form  a  band.  On  the  under-side,  however,  there 
is  considerably  more  variation.  The  latter  species,  owing 
to  its  comparative  constancy,  must  be  looked  upon  as 
older  than  M.  mneme,  a  very  variable  and  apparently 
unstable  species.  It  is  however  certain  that  if  M.  cram^ 
was  first  in  the  field,  if.  mneme  must  have  entered  soon 
after,  for  many  of  the  associated  species  of  other  genera 
follow  if.  mnems  to  a  greater  extent  than  if.  crameri. 

In  fact  M,  mneme  must  have  been  far  more  potent  than 
M.  crameri,  and  the  strong  variability  must  have  been  a 
great  factor  in  drawing  so  many  different  species  to  the 
association.  Of  if.  egina  there  is  every  reason  to  suppose 
that  it  became  a  fixed  and  well-defined  species  early  in 
the  history  of  the  group,  for  we  find  only  one  other  species 
closely  following  it,  and  that  also  is  a  usuaUy  very  constant 
species,  Heliconius  sUvana.  It  should  here  be  mentioned 
however  that  two  specimens  of  Heliconius  have  been 
caught,  one  in  March  1905,  the  other  without  date,  which 
appear  to  be  aberrations  of  H,  eilvana  with  a  distinct 
transverse  black  band  to  the  hind-wing.  These  un- 
doubtedly point  to  a  not  very  distant  genetic  relationship 
with  Heliconius  numata. 

Unquestionably  the  closest  "pairs"  are  the  Melinwa 
with  Meliconiibs  species.  Mechanitis  follows  them  very 
closely  with  Lycorea  also.  While  Eueides,  Ceraiinia  and 
Stalachtis,  in  the  order  named,  diverge  more  and  more 
from  the  protected  pattern.  The  identical  pattern  and 
colour  in  some  of  the  forms  of  Heliconius  numata  to  M. 
mneme  is  remarkable,  as  in  the  Potaro  district  the  Heliconius 
is  apparently  never  abundant,  rarely  even  really  common. 
I  have  only  32  specimens,  and  this  represents  the  whole 
take.  The  series  is  most  remarkable  for  the  very  ex- 
tensive variation,  some  having  a  narrowly  barred  hind- 
wing,  others  having  almost  the  whole  of  the  hind-wing 
bku^  except  for  the  costal  portion.  The  Lycoreas  are 
certainly  more  abundant,  while  the  Mechanitis  species, 
both  pannifera  and  polymnia,  occur  in  large  numbers.    Of 
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the  Eueidea  species  the  new  E.  nigrofidva  has  turned  up 
twenty-four  times  to  the  twice  only  of  the  usually  com- 
mon JE,  isaiella.  CercUinia  philidas  is  probably  only  just 
beginning  to  be  influenced  by  the  group  generally,  and 
comparatively  few  specimens  have  been  taken,  in  fact  one 
only  from  the  district  proper. 

The  following  table  will  show  at  a  glance  the  adherents 
to  each  Melin^sea,  though  doubtless  the  stress  is  a  very 
complicated  one,  and  inclined  to  form  a  general  uniform 
pattern  in  the  long  run,  rather  than  four. 

The  numbers  under  each  species  show  the  numerical 
quantity,  actual  or  estimated. 


LTOORBA. 

MBUtrjCA. 

HKUCOKIUS. 

MXOHAKinS. 

Kusmss. 

CXRATIKIA. 

cera 

80 

patinwntia 

40 

mnenu* 

400 

er<tmeri 

40 

ef^ina 

70 

mnoHtu 

1 

♦  ^„^. /extreme 

"»~'^|  bended 

numata 

88 
vetuttut 

8 
tUvana 

4 

eucoma 

1 

pannifera 
80 

niarofulva 
24 

itabdla 

2 
vibUia 

1 

phUidoMi 

ettcfea^ 
60 

calliope 

Some  of  the  above  large  numbers  are  estimated  only. 
A  trained  collector  might  have  detected  many  more 
specimens  of  some  of  the  apparently  rare  species. 

The  result  of  a  single  day's  catch  recorded  by  Professor 
E.  B.  Poulton,  p.  liv-lvi,  Trans.  Ent.  Soc.  1903,  fairly  well 
upholds  the  proportion  of  the  various  species.  Mr.  Roberts 
has  been  collecting  for  me  for  over  four  years,  and  my 
own  three  months  brings  the  period  up  to  four  and  a  half 
years,  so  it  must  now  be  tolerably  certain  that  we  know 
all  the  species  of  the  group  and  approximately  the  propor- 
tion of  each  one  to  one  another. 

This  is  a  matter  of  very  great  interest,  and  it  shows  how 
the  Ceratinia  may  obtain  protection  doubly — (1)  when  fresh 
by  conforming  to  the  main  group,  and  (2)  when  it  is  worn 
and  of  a  diflferent  appearance  by  being  then  mistaken  for  one 
of  another  group  of  species,  a  group  composed  of  species  of 
Napeogenes,  Ceratinia  and  Sais,  etc. 

Although  Melinsea  mneme  is  nearly  always  present  when 

♦  Collector  stopped  catching  this  species.     He    could  doubtless 
have  taken  several  thousand, 
t  See  under  Ch^atiniaj  p.  421. 
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a  coUection  of  these  brown  and  black  insects  is  found  on 
the  Ewpatorium  flowers,  it  is  not  so  invariably.  On  May 
14th,  1901,  I  remember  being  disappointed  (from  the 
collector's  point  of  view),  in  coming  upon  a  bush  where 
there  were  only  Mechanitis  polymnia  and  Ceratinia  evxHea 
{C.  philidas  and  C.  hendis)  preseut.  Such  a  case  as  this 
clearly  shows  the  value  it  is  to  these  members  to  have 
been  brought  into  harmony  with  the  colours  of  the 
dominant  Melinsea  mneme.  As  although  these  species  are 
only  commencing  to  conform  to  the  main  colouring  of  the 
model  they  are  able  even  among  themselves  to  alight  on 
these  flowers  and  be  comparatively  immune  from  danger. 
It  would  have  been  interesting  had  every  specimen  of 
Melimea  mneme  been  retained  to  see  the  accurate  propor- 
tions of  the  difierent  forms.  I  have  actually  kept  70  set 
specimens,  and  these  are  divided  up  as  follows : — 

Melinsea  mneme. 
Hind- wing  distinctly  banded         40  =  57  % 


Hind-wing  obscurely  banded         22  =  31  i% 
Hind- wing  with  band  obliterated    8  =  lli% 


|. 


pper-side  and 
Under-side 


Thus  only  1  in  9  is  heavily  black,  and  this  I  have  more 
than  once  veriGed  to  be  the  approximate  percentage. 

A  further  interesting  phase  of  variation  is  the  presence 
or  absence  of  the  red  marks  just  before  the  yellow  apical 
band  on  fore-wing.     The  specimens  give  these  figures : — 


Fore-wing  with  large  red  spots  or  band 
before  yellow  apical  band 

Fore- wing  with  faint  or  greatly  suffused 
spots 

Fore-wing  with  red  spots,  band  obliterated, 
or  nearly  so 


UPPER-8IDK. 


12  =  17% 
40  =  57% 
18  =  26% 


UKDKR-aiDS. 


60  =  71% 
20  =  29% 


These  comparative  figures  are  of  great  interest,  as 
although  this  species  is  so  dominant  in  point  of  numbers, 
the  innuence  it  exerts  with  its  dark  forms  is  very  small 
indeed  compared  with  that  of  its  banded  forms.  It  there- 
fore becomes  tolerably  clear  that  the  allied  Melinsea, — 
crameri — which,  although  not  nearly  such  a  common 
species,  but  has  a  very  constant  black  pattern,  must 
have  acted  very  strongly  to  create  the  powerful  darkening 
tendency  in  the  hind-wing. 
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Mdinssa  crameri. 

Of  the  28  specimens  retained  of  this  species  there  are 
the  following  proportions  with  regard  to  the  dark  area  in 
the  hind-wing : — 


UPPBB-8IDB. 

UKOBB-Smi. 

Hind- wing  without  a  band    .     . 
Hind- wing  with  a  band     .    .     . 

27  =  96% 

1=4% 

21  =  75  % 
7  =  25  % 

28 

28 

The  single  specimen  that  shows  a  band  above  only 
shows  it  very  indistinctly,  but  the  seven  that  show  banding 
beneath  have  it  well  defined,  three  of  them  show  it  par- 
ticularly well,  yet  on  the  upper-side  it  is  hardly  discernible. 
A  specimen  in  the  Hope  Collection  at  Oxford  shows  a  very 
distinct  band  on  the  upper-side  and  this  came  from  the 
same  locality  and  was  caught  on  August  28th,  1903. 
Seven  other  specimens  were  captured  on  the  same  day, 
but  all  of  these  were  unhanded.  It  should  be  noted  that 
this  presence  of  a  band  on  the  under-side  only,  while  the 
upper-side  shows  no  sign  of  it  is  particularly  instructive 
and  interesting  as  it  shows  that  selection  on  the  wing  and 
selection  at  rest  are  two  diflFerent  factors;  moreover,  as 
it  will  be  shown  later,  the  under-side  shows  more  general 
agreement  in  the  various  members  of  the  group  taken  as 
a  whole. 

The  proportions  of  the  spotted  to  non-spotted,  with 
reddish,  before  the  yellow  apical  band  is  most  striking, 
especially  when  compared  with  the  same  on  the  under- 
side. 


UPPER-SIDE. 

UKDSR-8n>a. 

Fore-wing    with    distinct    red 
marks    before  yellow   apical 
band  ....     

1=5% 

1=    5% 

26  =  90  % 

15*  =  54  % 

13    =  46  % 

0    =   — 

Fore-wing  with  faint  red  marks 
Fore-wing  without  any  red  marks 

28 

28 

*  These  show  the  spots  coalesced  into  a  band. 
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It  appears  evident  from  the  specitnens  that  the  banding 
of  the  bind-wing  and  the  presence  bf  the  red  marks  before 
the  apex  of  fbre-wing  go  together.  It  is  idso  significant 
that  these  specimens  mtviB  been  secured  in  one  or  other 
of  the  two  dry  seasons.  My  own  specimen,  with  an  indi- 
cation 6t  a  baild  in  the  hind-wing,  has  also  the  red  matks 
before  apex  and  was  taken  on  March  27th,  1905,  the  end 
of  the  short  dry  season.  Professor  E.  B;  Poulton's  banded 
specimen  hias  also  red  marks  before  apex  and  was  taken 
on  August  28th,  1903,  the  early  part  of  the  lon^  dry  season^ 

In  view  of  the  great  interest  attached  to  this  species  as 
to  whether  it  is  the  centre  of  the  association  of  the  dark- 
ened hind-winged  insects^  it  may  be  useful  here  to  look  at 
the  range  of  the  insect  From  the  limited  material  avail- 
able  it  seems  certainly  to  be  most  plentiful  in  British 
Guiana.  It  occurs  in  the  Berbice  district  adjoining 
Surinam,  and  from  the  only  two  specimens  seen  from 
there  one  shows  a  tendency  to  banding  above  and  strongly 
below,  the  other  is  normsJ,  both  have  indications  of  red 
apical  marks  on  upper-side  and  strongly  developed 
beneath.  Six  specimens  originally  in  the  Godman  and 
Salvin  collection  now  at  South  Kensington  are  labelled 
Roraima.  This  must  mean  somewhere  in  the  Roraima 
district  and  not  the  mountain  itself,  which  is  bare  rock 
and  out  of  the  Forest  region.  None  of  these  six  are  at 
all  banded,  either  above  or  below,  and  only  one  shows  any 
apical  marks,  and  that  is  only  weakly  and  on  tne  under- 
side. These  six  specimens  are  therefore  interesting  as 
suggesting  a  more  extreme  dark  form  away  back  in  the 
interior  of  the  country.  A  single  specimen  has  the  label 
"  Bartica,"  a  place  40  miles  in  from  the  mouth  of  the  Esse- 
quibo,  and  1  myself  took  it  there,  though  only  singly. 
The  only  locality  outside  of  British  Guiana  that  I  have 
been  able  to  discover  is  a  specimen  with  a  label "  Colombia," 
which  like  the  Roraima  specimen  is  now  in  South  Kensing- 
ton, but  originally  in  the  Godman  and  Salvin  collection. 
Were  it  not  that  all  insects  in  the  latter  collection  have 
been  set  up  and  labelled  with  the  greatest  care  one  would 
be  inclined  to  discredit  the  locality.  The  specimen  is  a 
very  interesting  one.  It  is  strongly  banded  below,  and 
both  above  and  below  has  exceptionally  strong  red  apica 
mark& 

Of  the  other  two  Melinsea  species  there  is  little  variation 
to  record.    Melinssa  egina  is  extremely  ccmstant  on  the 

TRANa  BNT.  fiOa  LOND.  1906*    PART  III.   (JAN.  1907)     28 


Digitized  by 


Google 


420    Mr.  W.  J.  Eaye*s  Notes  on  the  dominant  MiilUrian 

upper-side,  but  again  on  tbe  under-side  (here  is  a  most 
interesting  minor  piece  of  variation.  It  is  that  there  are , 
indications  of  the  formation  of  a  black  patch  in  the  centre 
of  the,  wing  by  the  presence  of  a  long  black  streak  between 
veins  6  and  7  extending  inwards  towards  base  of  wing., 
From  32  speqimens  examined  the  following  are  the  tabulated , 
results  :-7- 

Under-side  with  black  streak  well  developed         6  «  19  % 

.     Under-side  with  black  streak  slightly  developed  14  =  44  % 

.  Under-side  without  black  streak  12  =  37  % 

32 

■  Thus  no  less  than  63  %  show  some  slight  development 
towards  the  pattern  of  Melintea  crameri  on  the  under-side. 
The  other  Melimea,  M.  mnamas,  is  only  represented  by 
a  single  specimen  and  is  probably  only  a  wanderer  to  the 
Potaro  district,  its  home  being  further  south  on  the 
Amazona  As  a  link  with  the  Ceratinias  it  is  extra- 
ordinarily close,  and  indeed  when  sitting  with  closed  wings 
would  be  even  passed  over  by  a  skilled  collector,  so  lUike 
is  it  to  a  large  Ueratinia  eudea. 

Mechanitis  pannifera. 

This  is  a  most  variable  species  and  is  very  common. 
The  $  is  apparently  quite  rare  compared  to  the  male 
as  I  find  I  havQ  only  three  in  a  series  of  56  examples. 
The  likeness  however  of  these  females,  and  one  in 
particular,  to  the  darkest  forms  of  Melinaa  mneme  is 
extraordinary,  for  not  only  is  the  pattern  and  marking 
so  close  but  the  ^eatly  enlai^ed  size  give  the  insect  a 
look  much  more  in  general  like  the  Melinmas  than  the 
smaller  and  narrower  Mechanitis  species. 

The  56  specimens  divide  up  as  follows:—- 


UPPBB-BIDI. 

UNDER^IDB. 

Hind-wing  with  a  well-defined 
band 

6  =  10  % 
26  =  46% 
24  =  44  % 

18  =  32  % 

35  =  63% 

3=    5% 

Hind- wing  with  the  band  partly 
obscurea . 

Hind- wing  with  tlie  band  wholly 
obscured 

66 

66 
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It  will  be  noticed  there  are  only  three  examples 
exhibiting  a  wholly  obscured  band  on  the  under-side. 
Two  of  these  are  of  males  and  one  a  female.  All  three 
have  the  extreme  dark  upper-side  as  well.  Those  put  in 
the  '*  partly  obscured  "  category  are  examples  showing  a 
great  contraction  of  the  fulvous  band  by  an  extension 
of  the  black  inwards  from  the  outer  margin.  It,  again, 
in  this  species  is  evident  that  on  the  under-side  a  wholly 
black  area  is  the  exception  and  not  the  rule  while  on 
the  upper-side  nearly  half  (44  %)  the  individuals  are  of 
the  extreme  black  form.  Again,  looked  at  from  another 
point  of  view  there  are  no  less  than  95  %  showing  some 
sort  of  banding  on  the  under-side,  while  on  the  upper-side 
there  are  only  56%,  and  of  these  only  10%  that  are 
well  banded. 

Mechanics  polymnia. 

This  species,  which  in  point  of  numbers  comes  next 
to  Melinsea  mneme,  is  here  as  elsewhere  a  very  constant 
one.  I  have  estimated  that  at  least  700  specimens  have 
passed  through  my  hands  and  I  have  detected  only  one 
example  that  showed  any  tendency  towards  a  darkening 
of  the  hind-wing.  This  individual,  a  female,  was  taken  on 
March  14th,  190^.  On  the  upper-side  the  whole  of  the 
ground  colour  is  darker  and  in  the  hind-wing  the  central 
black  band  and  the  black  marginal  band  are  considerably 
extended  so  that  at  the  anal  angle  and  near  vein  5  these 
just  meet.  On  the  under-side  of  the  hind-wing  there  is 
an  even  greater  amount  of  black  scaling.  Tne  costal 
band  is  increased  in  width  in  addition  to  the  central  and 
marginal  bands,  while  the  latter  join  at  several  points  and 
between  veins  4  and  6  completely  coalesce. 

There  is  a  specimen  that  shows  a  very  distinct  yellow 
apical  streak  just  as  in  the  previous  species  M.  pannifera 
but  which  is  quite  normal  in  the  size  of  the  band  of  the 
hind- wing.  It  also  exhibits  an  almost  complete  suppression 
of  the  black  mark  between  veins  2  and  3  of  the  fore- wing, 
and  this  also  is  a  much  more  common  phase  of  variation 
In  the  previous  species. 

Ceratinia  species. 

There  yet  remain  the  Ceratinia  species,  which  although 
not  very  conspicuously  within  the  group  nevertheless  link 
up  certain  other  species  of  Napeogenes,  Sais  and  Ceratinia. 
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These  all  group  themselves  together  in  a  remarkable  Vay, 
but  it  is  tibt  projkJsed  here  to  deal  with  all  of  them.  The 
Ceratinia  which  above  all  others  conforms  to  the  maih 
^oup  is  OeTiitinia  phUidds,  Q.  and  S.  Whether  this  is  a 
good  Species  br  a  form  of  another  is  opisn  to  ([^uestidu. 
It  becomes  a  matter  of  importance  i^hen  oUe  Wishes  to 
make  a  statement  of  its  abundance  or  otherwise  and  its 
distribution  thrbUgh  the  diflferent  months  of  the  jredr. 
C,  phUidas,  0.  and  S.,  is  in  all  probability  only  an 
aberrational  form  of  C.  ninonia,  Hub.,  and  this  again  links 
u^  \^ith  intermediates  to  (7.  bendis,  Q.  and  S.,  and  C.  eUclea, 
Qodt.  The  species  should  therefore  be  called  etcdiM,  And 
all  the  different  forms  are  merely  aberrations  on  th^  Potaro. 
But  the  forms  doubtless  become  fixed  and  definite  in  dif- 
ferent localities.  Thus  at  Roraima  the  phUida^  fotm  seenis 
predominant,  but  in  Trinidad  typical  evdea  occurs  alone, 
C,  ab.  phUidas  is  much  more  frequent  in  the  %  sex.  The 
genitalia  of  0.  phUidas  look  hardly  different  to  C.  ninqni^ 
the  former  only  having  a  longer  clasper,  but;  the  genitalia 
of  (7.  e^iclea  and  C.  ninonia  are  the  same..  The  very  trans- 
parent look  of  some  C.  ninonia  males  is  unquestionably 
due  to  wear,  tl^e  scales  brushing  off  in  the  way  that  the 
Hemarine  Hawk  Moths  do.  C.  &ari'i.  Bates,  is,  however, 
a  good  speciesi  and  is  always  to  be  distinguished.  Of  un- 
doubted (7.  philidas  only  seven  specimens  have  been  secured, 
but  only  one  on  the  Potaro.*  None  of  these  show  anything 
very  different  from  the  type  which  has  the  black  central 
band  uQt  joined  at  any  point  with  the  black  marginal 
band.  It  is  of  interest  to  note  that  the  type  specimen 
came  from  the  Sierra  de  Sta  Martha  in  Colombia.  Although 
hitherto  the  Potaro  district  has  not  produced  any  very- 
extreme  forms  there  is  no  reason  to  suppose  that  they 
don't  exist,  as  at  Omai  lower  down  the  Essequibo  some 
much  darker  forms  have  occurred,  and  I  have  a  specimen 
from  t^ere  with  a  black  streak  in  the  cell  of  the  l^ind-wing 
and  which  has  a  much  heavier  and  wider  black  centr^ 
band.  But  in  the  National  Museum  at  S.  Kensington 
are  two  remarkable  specimens  labelled  *'  Boraima,''  which 
have  the  whole  of  the  lower  half  of  the  hind-wing  black 
as  in  the  dark  Lycorea  species  and  in  Hdiconius  vetiistu^ 
Further  evidence  firom  Roraima  supports  that  adduced 
from  the  Melinsea  crameri  that  probably  there  there  is 
to  be  found  a  much  darker  association  genei*ally. 

*  The  specimen  mentioned  on  page  416. 
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Heliconidse. 

Qftyipg  reyie]¥ed  the  whole  of  the  Ithomiinse  of  the 
group  one  turn^  to  the  Heliconidse.  The  members  of 
this  lamilvfonn  much  t^e  closest  mipiics,  and  the  varied 
sefies  of  Jff^iconius  numata  makes  a  remarkable  "  pair  '* 
ip  all  its  forms  to  the  equally  variable  Melina^  mneme. 

The  association  of  all  the  Heliconius  species  within  the 
group  must  be  very  ancient  as  there  is  never  any  great 
divergence  from  some  oi^e  or  other  of  the  Melinaeas.  It 
is  a  remarkable  fact  that  while  there  are  many  other 
differently  coloured  ffeliconitcs  species  in  the  neighbour- 
hood they  are  never  (?  absolute)  found  on  the  white 
blossoma  of  the  Eupatorium. 

Four  species  of  Heliconivs  have  occurred  that  belong 
to  the  group.  It  is  possible  that  one  of  these,  H,  mcoma, 
is  not  distiuct  from  S,  numala.  But  it  is  just  probable^ 
if  unlikely,  that  several  of  the  supposed  aberrations  are 
really  distinct.  Thirty-three  of  what  have  been  all 
called  H.  nwmaia  have  occurred.  These  are  tabulated 
as  follows: — 

'  H^LICONIH^ — Genus  ffeliconivs* 

Hdicanius  numata. — Thirty-three  specimens  received 
in  all. 


UPPKR-8IDB. 

UNDfEB-BIDK. 

Hind-wing  n(uix>wly  banded 
bUdf 

Hind-wing  ^dely  banded  black 

Hind-wing  with  band  almost 
snbmeiged  with  outer  margin 

Hind-wing  with  band  totally 
snbmeiged 

3f=    9% 

19    =58% 

9    =27% 
2    =    6% 

— 

33 

— 

It  will  be  seen  that  by  far  the  largest  percentage  have 
the  hind- wing  very  broadly  (but  very  variably)  black 
banded  and  that  the  extreme  darkening  is  quite  of  rare 
occunrenee,  only  6%  having  been  seen  from  the  Potaro 
District     It  is  interesting  to  note   that  not  a  single 

♦  One  of  these  may  prove  to  be  a  distinct  species,  having  a  much 
narrower  wing  and  a  much  broader  yellow  post-median  band. 
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one  of  the  forms  shows  signs  of  forming  the  rounded 
shape  of  the  black  patch  conforming  to  that  of  Melinaa 
crameri,  yet  I  have  six  H.  numata  froni  the  Demerara  RiVer, 
and  two  or  three  from  much  lower  down  the  Essequibo, 
viz.  Rockstone  and  Bartica,  which  show  this  in  a  remark- 
able way.  Two  in  particular  show  a  great  extension  of 
the  black  inwards  about  the  cell,  a  phase  of  variation 
unknown  to  me  from  the  Potaro. 

The  other  two  species  of  ffeliconitcs,  viz.  JT.  vetusttLS 
and  ff,  silvana,  have  occurred  quite  sparingly,  the  latter 
especially  so.  H.  vetustus  is  here  a  comparatively  constant 
species,  and  in  the  eight  specimens  secured  the  black  area 
in  the  hind- wing  is  never  divided  by  the  ground  colour. 
The  only  variation  of  the  black  area  is  that  in  some 
individuals  the  black  extends  nearer  the  costa,  basally 
giving  the  appearance  of  a  rounded  area,  while  in  others 
the  black  area  stops  short  by  quite  a  horizontal  line. 

Heliconiua  vetvstv^. 
The  eight  specimens  divide  up  thus : — 

TT^^«  «iA    i  Black  area  sharply  cut  off     .  2  =:  26  % 
upper-side  |  gj^^  ^^  extended  upwards  6  =  76  % 

Under^de|S^]^'^^i^^^^%  •    '    '  l^fA 
I  Black  area  undivided  .    .    .  6  =  76  % 

The  latter  with  the  rounded  black  area  agree  very 
closely  with  some  of  the  -ff.  numata,  especially  those 
(6  %  only)  in  which  the  black  is  undivided  by  the 
ground  colour.  But  in  the  case  of  those  that  are  almost 
undivided  the  shape  is  the  same  giving  an  agreement  of 
another  27  %,  or  33  %  in  all  of  the  H.  nwnata  with  this 
more  usual  lorm  of  H.  vetustus, 

A  study  of  the  red  sub-apical  patches  in  the  fore-wing 
gives  the  following  interesting  result : — 

Upper-side  of  fore-wing  without  red  markings  before  apex  8  =  100  % 
Upper-side  „  with  „  „        0  «■ 


Under-side  of  fore- wing  without  red  markings  before  apex  7  =  88  % 
Under-side  „  with  „  „         1  =  12  % 
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-  The  solitary  specimen  with  three  red  markings  has  them 
well  developed.  The  specimen  is  a  $,  and  has  the  more 
nsaal  rounded  black  area  to  the  hind-wing,  and  it  was 
captured  on  July  19th,  1904 — the  height  of  the  raii^ 
•season. 

*  Hdiconius  sUvana. — The  four  specimens  of  thid  species 
are  of  remarkable  interest.  Two  of  them  bear  the  usual 
pattern  of  black  marking  on  the  hind-wing  while  two 
show  the  black  area  divided  by  the  ground  colour,  one 
bebg  a  good  intennediate.  Not  one  of  the  four  have  the 
white  mar^nal  spots  developed.  The  species  undoubtedly 
"shows  the  strong  local  in6uence  of  its  relatives,  ieind 
especially  is  this  to  be  noted  in  the  two  specimens  with 
a  banded  hind-wing,  these  conforming  with  the  predomi- 
nant forms  of  MeliTuea  mneme  and  Hdiconius  numata. 
These  banded  H.  silvana,  although  rare,  have  been  re- 
corded elsewhere.  There  are  two  such  specimens  in  the 
Hewitson  collection  at  South  Kensington.  One  labelled 
Upper  Amazon,  and  another  a  much  smaller  specimen, 
but  more  completely  banded,  from  Para.  The  species  is 
evidently  on  one  of  the  limits  of  its  distribution  or  would 
surely  be  commoner,  especially  as  elsewhere,  such  as  at 
Para,  it  is  a  vfery  common  and  plentiful  insect. 
'  Heliconim  eucoma. — A  single  specimen  was  secured  by 
Mr.  C.  B.  Roberts  in  1902.  It  differs  in  no  way  from  the 
type,  and  is  a;  mere  accidental  visitor,  apparently  to  the 
Potaro  region.  The  home  of  the  species  is  on  the  Lower 
Amazon.  The  species  readily  fits  in  with  the  group 
through  the  more  extremely  banded  forms  of  Seliconius 
numata, 

H£UCONiN.£,  Oenus  Euddes. 

Three  species  of  Bueides  have  occurred,  Eueides  isahelia^ 
Eueides  vibilia,  and  Eueides  nigrofuha,^  The  two  former 
only  singly  and  the  last  not  uncommonly.  It  is  curious 
'that  one  of  the  single  specimens  (that  of  E.  isdbdla)  is  a 
commoii  species,  while  the  only  species  that  has  occurred 
at  alt  frequently  was  found  to  be  an  undescribed  species. 
It  is  this  new  species  that  conforms  to  a  considerable 
extent  to  the  main  group,  while  E,  isabella  (as  far  as  can 
be  ascertained  from  a  single  individual)  is  of  the  ordinarjr 

[  *  Vide  EnU  1906,  p.  62.  Three  other  species  of  Eueides  have 
pccarred  belondDg  to  another  small  family  group,  E,  lyhia^  K 
alipheroy  and  JST  unifaucicUuit  (T), 
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form  and  shows  po  special  influence  of  the  main  group. 
jfhmcUs  isahella,  it  should  be  mentioned  here  as  elsewhere, 
StiTOpgly  retains  the  pattern  of  th^  abundant  Mechanitis 
pojiymnia,  l^pd  this  association  is  probably  so  ancient  that 
the  two  species  have  had  time  to  become  fixed  and  definite. 
Bqth  thes^  ^wo  latter  insects  occur  oyer  a  yeiy  wide  area, 
Itnd  si^all  yariatiops  of  climate  and  enyi^opm^nt  have 
i^pparently  little  or  no  effect 

JEueides  nigrofulva. 

Of  this  newly  discoyered  species  twenty-fiye  indiyiduals 
in  all  haye  been  secured.  No  less  than  twenty-two  have 
been  females  while  but  three  males  haye  been  taken. 
This  me^j  indicate  that  the  males  and  females  bay^ 
different  habits,  but  it  may  be  simply  that  the  males  and 
females  emerging  at  different  times  and  that  when  the 
males  were  put  they  were  either  oyerlooked  for  something 
else  or  perhaps  not  looked  for  at  all  This  latter  explana- 
tion seems  to  be  more  plausible  when  one  examines  the 
mider-sides  of  the  specimens  as  remarked  on  later.  The 
^ries  of  females  shows  considen^ble  transition  from  ^ 
moderately  heayy-banded  hind-wing,  tending  to  fuse  with 
the  dark  outer  margin,  to  a  fairly  nant>wly-banded  form 
with  nq  trace  of  fusion. 

Of  the  extreme  da^k  form  there  are  four  examples,  but 
in  nq  case  is  the  area  between  the  central  band  and  the 
dar]c  outer  margin  uniformly  black.  The  males,  as  will 
be  seen  by  a  reference  to  the  specimen  of  the  insect,  haye 
a  yery  much  less  dark  hind-wing,  with  the  black  band  f;B^r 
more  broken  up  into  spots  than  is  oyer  found  in  the  female. 
This  difference  together  with  the  absence  of  yellow  bands 
tp  the  fore-wing  giyes  the  male  sex  a  yery  different  general 
ftppears^ce  above.  On  the  under-side,  however,  except  for 
size,  these  (lifferences  vanish  and  there  is  practically  no 
yariation  iq  the  whole  series  of  either  males  or  femfdea. 
This  is  remarkable  testimony  to  the  efficacy  of  ^election 
when  the  species  is  at  rest  Not  only  do  male  and  female 
cloiely  resemble  one  another  on  the  under-side,  but  they 
with  closed  wings  have  a  remarkable  similarity  to  the 
under-side  pf  Hdiconius  numata,  and  particularly  to  the 
less  dark  individuals  of  that  speciea  The  series  of 
white  marginal  spots  to  the  hind-wing,  the  most  in- 
teresting appearance  of  a  yellow  patch  of  scales  beyond 
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(he  cell  between  veins  5  and  7»  and  three  white  apical 
spots  on  the  for^-wipg  are  alike  found  in  both  H.  nvmata 
imd  E.  nigrqfulva,  not  (o  mention  the  general  arrangement 
oC  hands  and  colours. 

Mueida  isdkUa  and  Bueida  vibUia. 

As  already  mentioned  both  of  these  specie?  have 
occurred  but  only  singly.  JE.  isdbella  is  a  perfectly 
normal  example.  It  is  remarki^ble  that  on  the  under-side 
with  the  wings  closed  it  is  hardly  to  be  distinguished  from 
E.  nigrofulva  except  for  the  smaller  sub-apical  yellow  spots 
forming  a  band.  The  straw-coloured  patch  of  scales  be- 
tween veins  5  and  7  is  wanting,  and  points  to  a  more 
recent  association  with  the  group  ox  at  let^t  with 
Heliamius  numcUa. 

The  example  of  Eueides  vihUia  is  much  more  removed 
from  the  normsd  and  illustrates  how  this  species  is  assume 
ing  a  darkened  hind-wing  above.  The  black  scaling  of 
the  marginal  band  shows  an  extension  inwards  towards 
the  cell,  and  this  is  quite  a  special  development  in  this 
species.  The  sub-apical  straw  coloured  spots  are  smaUer 
than  in  typical  examples  and  fo|lo^  the  pi^ttern  E.  isdUlla. 
It  must  be  coififessed  that  on  the  under-sid^  this  insect  has 
little  of  the  general  appearance  of  the  majority  of  the 
group.  The  ^trong  ray^  aspect  of  the  hind-wind  without 
any  band  gives  the  insect  a  much  more  distinct  and  dif- 
ferent-lookine  appearanc^.  Bpit  it  cipnot  be  overlooked 
that  the  dark  suffusion  of  the  hipd-wing  above  is  signifi- 
cant of  the  influence  of  the  more  pronounced  black  hind- 
wineed  species,  and  this  like  the  Protogonius  is  probably  i^ 
resultant  of  selection  for  this  end  made  only  on  the  wing. 


YJMILY—DANAID^. 

Sub-finnily— X  TOOBMANjE. 

The  two  mepbers  of  the  family  Danaid»  both  offer 
l^markable  instances  of  the  influences  of  colour  and 
pattern.  The  two  species  are  Lycorm  pasinurUia  and 
Lycarea  ceres.  The  former  shows  the  influence  of  the 
daricening  tendency  in  the  hind-wing  much  less  than  the 
latter,  and  this  is  the  more  remarkable  because  in  other 
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localities  even  as  close  as  Venezuela  and  Trinidad  Z.  ceres 
occurs,  and  never  shows  the  deep  black  colour  on  the 
hind- wing,  while  Z.  pasinuntia  has  its  home  almost 
confined  to  Quiana  and  yet  does  not  conform  to  the  local 
influence  to  so  great  an  extent  nor  in  such  a  lar^e  pro- 
portion of  the  specimens.  Both  species  occur  chiefly  in 
the  long  dry  season  which  usually  sets  in  at  the.  end  of 
August  and  lasts  up  to  nearly  the  close  of  December,  but 
odd  specimens  may  be  turned  up  at  most  times  of  the 
year,  and  I  personally  took  several  of  each  in  May  1901, 
when  the  rainy  season  had  begun  in  earnest  a  month 
previously. 

As  has  already  been  seen  with  the  Ithomiines  the 
darkening  of  the  hind-wing  is  far  more  pronounced  on  the 
upper-side,  in  fact  on  the  under-side  there  is  atwajrs  a  well 
dehned  area  where  the  dark  scales  fail  to  oblit'Crate  the 
band.     Tabulated,  Lycorea  ceres  works  out  thus : — 


Lycorea  certs. 

OFPXB-an>i. 

uin>BA-aiDX. 

Hind-wing  distinctly  banded 
•   Hind-wing  obscurely  banded 
Hind-wing  band  obliterated 

6  =  30  % 

12  =  QO  % 

2  =  10% 

18  =  90% 
2  =  10  % 
0  = 

20' 

20 

We  thus  find  that  on  the  upper-side  the  specimens  with 
a  wholly  and  jxartially  obscured  band  number  70  %,  while 
on  the  under-side  they  only  number  10  %,  while  the  banded 
forms  claim  no  less  than  90  %,  an  almost  complete  reversal 
of  the  one  to  the  other. 

That  this  species  should  vary  so  in  regard  to  the 
colouring  of  the  hind-wing  is  not  to  be  surprised  at,  but  it 
is  very  remarkable  that  the  pattern  of  the  fore-wing 
should  remain  so  constant,  as  there  is  never  any  tendency 
to  the  form  cUergatis,  such  as  is  so  frequently  met  with  in 
Trinidad,  nor  is  there  any  tendency  to  darkening  of  the 
fore* wing,  such  as  is  frequent  in  Peru;  proving  by  Ihe 
latter  case  that  the  species  is  in  no  need  of  adopting  a' 
more  uniformly  dark  aspect,  even  though  it  is  able  undet 
certain  conditions  to  do  sa  The  interest  centring  round 
Lycorea  ceres  must  always  be  considerable.  It  is  a  species 
that  occurs  in  one  or  other  of  its  formk  throughout  nearly 
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the  whole  of  Central  and  South  America  with  Cuba  and 
Haiti  It  is  true  most  of  the  forms  are  known  as  distinct 
species,  but  if  we  only  could  ascertain  where  the  forms 
overlapped  such  as  we  know  atergatis  and  ceres  overlap  in 
Trinidad,  there  could  be  no  possible  doubt  that  the  species 
was  continuous  from  Mexico  to  Southern  Brazil  and  from 
Peru  to  Para^  and  that  we  should  find  the  forms  merging 
one  into  another.  With  such  a  species  as  this  it  should 
be  possible  to  decide  by  experiment  whether  all  different 
climates  and  different  climatic  conditions  tend  to  produce 
different  geographical  races  as  we  know  them,  or  whether 
the  action  of  mimicry  by  selection  is,  suflBcient  to  account 
for  these  changes.  That  such  a  species  should  adopt 
so  many  tones  of  colour  cannot  be,  because  the  forest  has 
such  a  varying  aspect,  and  that  the  insect  when  on  the 
wing  is  variously  concealed.  The  species  in  several  of  its 
phases  (?  all)  is  extremely  conspicuous  in  flight,  and  in 
Guiana  at  least  it  is  very  conspicuous  at  rest  on  the 
flowers  of  Eupatorivm  nuicrophyllum.  This  Eupaiorivm 
is  a  widely  distributed  and  common  plant,  and  it  is  quite 
likely  that  in  other  parts  of  the  continent  it  is  frequented 
by  this  same  Lycorea  under  various  guises. 

Lycorea  pasinurUia. 

This  species  is  certainly  commoner  than  the  previous 
but  its  variation  is  not  so  considerable.  And  with  regard 
to  the  complete  darkening  of  the  area  of  the  band  in  the 
hind-wing  it  is  a  comparatively  rare  feature. 

The  variation  works  out  thus  with  27  examples : — 


CPPKB-SIDX. 

UMDBB>81DX. 

Hind-wing  distinctly  banded 
Hind-wing  obscurelv  banded  * 

1 

18=«6% 

6  =  22% 

-      3  =  11  % 

25  =  93% 
2-7% 
0  = 

27 

27 

*  This  IB  the  extreme  form,  but  it  is  not  nearly  so  complete  as  in 
L^ceru. 

t  Under  this  class  are  placed  all  those  that  are  not  completely 
banded»  but  ^e  average  is  not  so  great  as  with  L.  ceres. 
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Table  ehowing  coxoparative  percentage^  of  apples 
exhibiting  a  large  undivided  bl^k  area  on  Under-^^p^ 
and  Upp£R-smp  of  hind  wing. 
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*  The  extreme  black  Ibnn  still  shows  sliii^t  indication  of  banding 
beneath.  f  &^  lowing  a  trace  of  banding. 
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Tithorea  harmonia,  Protogonius  hippona,  and  Digmarphia 
amphione.  Of  these  three  species  that  fit  into  the  group 
but  have  not  vet  occurred  on  the  Potaro  it  is  highly 
j^'oWole  tkat  the  fithortd  Karvionia  remains  to  be  dis- 
covered. It  has  been  taken  at  Aunai,  a  locality  higher  up 
thd  Essequibo.  Two  specimens  at  South  Kensington  bear 
Aunai  labels,  and  it  is  remarkable  that  both  of  these  show 
no  trace  of  the  darkening  of  the  hind-wing  but  are  of  the 
extreme  banded  form.  One  of  the  specimens  exhibits  the 
chdLracteristic  red  apical  markings  on  the  under-side  while 
thd  other  is  wholly  without  them.  It  seems  clear  from 
thd  material  available  that  Surinam  and  Cayenne  produce 
th^  darkest  forms  of  T.  harTnonia,  while  British  Quiana 
gives  the  megara  form  which  is  banded.  Cramer's  figure 
of  hamwnia  shows  the  inseci  on  the  under-side  and  gives 
th^  heavy  blisu^k  fotm  with  only  thd  veins  showing  of  the 
grdund  tx)lt)ur.  It  is  however  significant  that  in  five 
sp^mend  from  Paramaribo  at  South  Kensington  only  one 
shows  an  unhanded  form  on  the  under-side.  In  this  latter 
form  the  Titkorea  fits  in  much  beiter  with  the  group 
generally,  as  it  has  already  been  shown  how  frequently 
the  black  area  is  divided  on  the  uhder-side  even  when 
complete  on  the  upper-side. 

Protogonvus  hippom  fits  in  admirably  with  the  group ; 
niany  of  the  special  characteristics  being  exceedingly  well 
brought  out.  The  onlv  specimens  that  I  know  of  and 
have  seen  of  this  species  are  one  firom  Berbice  and  two 
from  Cayenne.  It  is  therefore  possible  that  the  insect 
belongs  more  strictly  to  the  territory  known  as  Dutch  and 
French  Guiana,  Berbice  being  conterminous  with  Surinam 
although  within  the  British  area.  The  insect  is  chiefly 
remar^ble  in  having  besides  the  heavy  blackening  of  the 
hind-wing  a  row  of  very  conspicuous  large  white  spots  to 
the  marfi^  of  the  hind-wing,  at  once  recaUing  the  LycoreoB^ 
ceres  and  pasinurUia.  As  with  all  the  Protogoniua  species 
this  one  is  doubly  protected  in  having  a  cryptic  under- 
side, while  on  the  upper-side  it  gains  protection  by  simili- 
tude to  a  protected  group. 

It  cannot  however  here  be  insisted  too  strongly  that 
the  Protogoniua  proves  most  conclusively  that  when  it  is 
on  the  wing  it  must  be  the  vpper-Me  that  is  seen  by  its 
enemies,  or  else  how  could  such  a  pattern  be  evolved 
independently  of  the  very  different  pattern  of  the  under- 
side? 
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Table  showing  members  of  the  group  that 


JAKVABT. 

rBBRUART. 

ICABCH. 

APRn* 

MAT. 

JUMI. 

fi 

'M.mnem4, 

Jf.miwiiu. 

M.iMitnu. 

M.nmene, 

Jf.wn<M€. 

Jf.llllUNU. 

I 

M.enmerL 

If.tfmmeK. 

M.eramtri. 

if.  croRMH. 

3f.  cmiNcH. 

M,erameri, 

s 

M.tgina, 

Af.  itrino. 

M.tgiina, 

M,  effina. 

M.tffina, 





M.TMUUiUt, 





^ 

AT.  paiMKiSera, 

M,  pannifera. 

M.  panniftra. 

M.  pcmnifera. 

M.p<mnifin. 

M 

M.polymnia. 

M.polvmnia, 

Ji.  pdymnia. 

M.pUmnia, 

M.pUmnia, 

M.polpwnia. 

O 

C.  emtUa, 

CeucUa, 

C  eudUa, 

CeuclM. 

Cmdm. 

Ctudia. 

g 





aphUidM. 



M.  VCllMhM. 

E..Uu^ 

H.  vetuttut. 



H.iMtuMiu: 



si 

JSr.  iMtmota. 

H,  ii«ma(a. 

H,  numaUu 

H.numata, 

B.nvmata, 



M 

H^Bavcmtu 

H.»avana, 



•     

H.tuccma, 





s 

^B,  n^^rq^vo. 



B,  niifriifulva. 

B.Hiffr<^va. 

jKn^nt/Wvo. 

j:  iriptiAava. 

i 

/ 



' 

L.  paainunUa, 

— 

§ 



L,  cerM. 

— 

M    ' 

I 

^     '                      1 

i 

t 

! 

i 

i 

1 

1 

! 

8.  eaUiop4, 

1 
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have  occurred  in  each  month  of  the  year. 


JULY. 

AUGUST. 

8BPTBMBBB. 

OCTOBBL 

NOVXMBSK. 

DBOBipSB. 

M.mnemt. 

M.mnme, 

M.mnem*. 

M.mntnu, 

M,wm€mi. 

M.wmmu. 

M.cramerL 

M.cram$rL 

M.  erameri. 

M.eramtrL 

M.cramgrL 

M.cmwuri. 



M.  effhuu 





M.iffinm, 

M^egina. 

M.  pann^fera. 

M.  pannifera. 

M.  pann^fera. 

M.paimi/^ra, 

M,polymn4a. 

M.pdywia. 

M.polr>mia, 

if.  pojynmia. 

M.pUrimia, 

atueUa, 

CeucUa, 

—■^ 

_ 

E.vetustuM. 

_ 

H.9€tKHU$. 

/7.  vefiMfKi. 

AmuMlo^ 



_ 

H.  numaia. 

/r.  ntimata. 

• 

jr.mcmi^9a. 

K  nJ^ntA^vo. 



L.  patinuiUia. 

InpoHnwntia, 

L.eer$», 

L,eeru. 

l.C€ru. 

L,een», 







1 
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In  viewing  the  group  as  a  whole  what  is  most  striking 
is  that  there  is  much  closer  agreement  on  the  under-side 
than  on  the  upper-side,  and  it  is  quite,  clear  that  selection 
must  take  place  while  the  insects  sire  resting  with  theit 
wings  folded.  It  should  be  coimncing  to  the  greatest 
sceptic  that  say  the  red  apical  marks  on  the  under-side 
could  never  run  through  Such  a  fteti^s  if  delation  wer^ 
made  on  the  wing  as  is  affirmed  by  all  thbse  who  implicitly 
believe  in  the  protective  environment  theory.  What 
comes  out  clearly  from  these  investigations  is  that  only 
two  species,  Mdinsea  crameri  and  Heliconins  vetttstvs^  show 
a  large  proportion  of  specimens  with  a  heavy  black  under- 
side. The  tendency  at  the  present  time  is  all  in  favour 
of  a  banded  under-side.  On  the  upper-side  the  black 
development  is  far  more  pronounced  as  Mechanitis  panni- 
fera  joins  in  with  50  %  of  its  forms  dark  arid  Lycorea  ceres 
with  40  %.  Whatever  however  may  be  the  real  cause  of 
these  darkened  hind-winged  forms  so  characteristic  of  the 
Guiana  region  it  is  certain  that  the  forces  at  work  are  now 
^ot  so  potent  for  their  development  as  for  the  more  barred 
forms.  It  however  may  be  that  the  selection  for  the 
upper-side  made  upon  the  flying  specimen  is  acting  much 
more  slowly  than  upon  the  sedentary  individuals,  and 
this  at  least  seems  plausible  as  it  is  beyond  question 
that  the  members  of  this  large  group  spend  the  greater 
part  of  their  time  at  rest  on  flower-heads  and  become  so 
en^ossed,  that  thejr  show  no  inclination  to  fly,  a  collector 
bemg  able  to  catch  individuals  with  his  fingers  as  they  sit 
feeding. 


Digitized  by 


Google 


EspplancUum  of  PlaUs.  435 


Explanation  of  Plates. 


Plate  XXIII. 


Mtillerian  group  of  Ithomiine,  Lyeoreane,  Heliconine,  and  Lemon- 
line  butterflies,  showing  the  darkest  forms.  The  upper-  and  under- 
sides of  eyery  specimen  is  shown. 

All  specimens  are  from  the  Potaro  River,  thirty  miles  above  its 
confluence  with  the  Essequibo,  British  Guiana.  (Between  the  eighth 
and  tenth  mQe  from  the  Potaro,  on  the  road  to  the  gold  mines.) 

All  figures  are  about }  of  the  natural  size. 

Fia .  Ithomiinjb. 

1.  MeehaniHspawn^era^i  :  captured  by  C.  B.Roberts,  Aug. 28th, 

1903 :  in  Hope  Dep. 

2.  MechamUi  pannifera,  $  :  captured  by  C.  B.  Roberts,  about  Aug 

—Oct.  1901  :  in  ColL  Kaye. 

3.  Mechanitu  polymnia,  $  :  captured  by  C.  B.  Roberts,  March  14th, 

1905  :  in  Coll  Kaye. 

4.  OeroHnia  phUidcLs :  captured  by  W.  J.  Kaye,  May  17th,  1901 : 

in  Coll.  Kaye. 

5.  Mdinaa  egina :  captured  by  C.  B.  Roberts,  Aog.  28th,  1903 :  in 

Hope  Dep. 

6.  MelinaBa  crameri :  captured  by  C.  B.  Roberts,  no  date  :  in  Coll. 

Kaye. 

7.  MeiifUBa  mneme  :  captured  by  C.  B.  Roberts,  Aug.  28th,  1903 : 

in  Hope  Dep. 
The  same  specimen  is  represented  in  Fig.  7,  PL  XXVL 

Ltoorianjb. 

8.  Lyeorea  ceres :  captured  by  C.  B.  Roberts,  Nov. — Dec.  1901  :  in 

ColL  Kaye. 

9.  Lyeorea  pasinwUia :   captured  by  C.  B.  Roberts,  no  date  :  in 

ColL  Kaye. 

Hbliooninjl 

10.  HelicomuB  aUvana :  captured  by  C.  B.  Roberts,  March  5th,  1905: 

in  ColL  EUye. 

11.  EeUcamus  vettutus :  captured  by  C.  B.  Roberts,  March  18th, 

1905 :  in  ColL  Kaye. 
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Fig. 

12.  Heliconitu  numata :  captured  by  C.  B.  Roberts^  April  2,  1905 : 

in  Coll.  Eaye. 
The  same  speciDien  is  represented  in  Fig.  14,  PI.  XXVI. 

13.  Eueides  nigrofiUva  i  :   captured  by  C.  B.  Roberts,  Nov.— Dec. 

1902  :  in  Coll.  Kaye. 

14.  Eueides  nigrofulva,  ?  :  captured  by  C.  B.  Roberts,  March  25th, 

1905  :  in  Coll.  Kaye. 

LEMONHNiE. 

15.  StalachHs  caUiope  :  captured  by  C.  B.  Roberts,  March  26th,  1905 : 
in  Coll.  Kaye. 


Plates  XXIV  (upper-sides)  and  XXV  (under-sides). 

Miillerian  group  of  Ithomiine,  Lycoreane,  and  Heliconine  butter- 
flies, showing  the  extreme  banded  forms. 

The  specimens  represented  are  the  same,  and  their  figures  occupy 
corresponding  positions  on  both  plates. 

All  specimens  are  from  the  Potaro  River,  and  all,  except  those 
represented  in  10  and  14,  from  thirty  miles  above  its  confluence  with 
the  Essequibo,  British  Quiana.  (Between  the  eighth  and  tenth 
mile  from  the  Potaro,  on  the  road  to  the  gold  mines.)  Specimens 
shown  in  Figs.  10  and  14  are  from  Tumatumari,  fifteen  miles  lower 
down  the  Potaro  river. 

All  figures  are  J  of  the  natural  size. 

Ithohiikjc. 

1.  Mechanitis  panniferoy  (J  :  captured  byC.  B.  Roberts,  Sept.  1903: 

in  ColL  Kaye. 

2.  Mechanitis  polymnia,  (J  :   captured  by  C.  B.  Roberts,  Nov. — 

Dec.  1901 :  in  CoU,  Kaye. 

3.  Mechamtis  jjolymnto,  $  :  captured  by  C.  B.  Roberts,  Sept.  3rd, 

1903  :  in  Coll.  Kaye. 

4.  Oeratinia  eudea  form  ninonia :  captured  by  Percival,  April  3rd, 

1904:  in  CoU.  Kaye. 

5.  Melinsea  crameri^  ^  :  captured  by  C.  B.  Roberts,  Aug.  28th, 

1903 :  in  Hope  Dep. 

6.  Mdmsea  rnnerne^  (J  :  captured  by  C.  B.  Roberts,  August  28th, 

1903  :  in  Hope  Dep. 
The  same  specimen  is  represented  in  Fig.  2,  PL  XXVI. 

7.  Melinsea  mnasius :  captured  by  C.  B.  Roberts,  March  17th,  1905 : 

in  Coll.  Kaye, 
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Fig. 

6.  MeUnsea  mnemCf  ^  :  captured  by  C.  B.  Roberts,  Aug.  28th,  1903 
in  Hope  Dep. 

7.  Melinaamnemej  ^  :  captured  by  C.  B.  Roberts,  Aug.  28th,  1903 

in  Hope  Dep. 
The  same  specimen  is  represented  in  Fig.  11,  PI.  XXIV,  XXV. 

8.  Hdiconius  numata :  captured  by  C.  B.  Roberts,  Feb.  10th,  1905 
in  Coll.  Kaye. 

9.  Heliconiua  numata  :  captured  by  C.  B.  Roberts,  March  3rd,  1905 

in  CoU.  Eaye. 

10.  Hdiconius  numata :  captured  by  C.  B.  Roberts,  March  4th,  1905 

in  Coll.  Eaye. 

11.  Hdiconius  numata,  captured  by  C.  B.  Roberts,  Feb.  9th,  1905 

in  ColL  Eaye. 

12.  Hdiconius  numata :  captured  by  C.  B.  Roberts,  March  4th,  1905 

in  Coll.  Eaye. 

13.  Hdiconius  numata :  captured  by  C.  B.  Roberts,  Dec  9th,  1904 

in  Coll  Eaye. 

14.  Hdicondus  numata :  captured  by  C.  B.  Roberts,  April  2nd,  1905 
The  same  specimen  is  represented  in  Fig.  12,  PL  XXIII. 


Plate  XXVII. 


Series  of  Lycorea  pasimintia  and  Lxfcorea  ceres,  transition  from 
barred  to  black  hind-wing,  showing  parallel. 

All  specimens  are  from  the  Potaro  Riyer,  thirty  miles  above  its 
confluence  with  the  Essequibo,  British  Quiana.  (Between  the  eighth 
and  tenth  mile  from  the  Potaro  on  the  road  to  the  gold  mines.) 

All  figures  are  about  I  of  the  natural  size. 

1.  Lycorea  pasinuntia,  barred  form :  captured  by  C.  B.  Boberfas, 

Oct.  1901 :  in  ColL  Eaye. 

2.  Lycorea  pasinuntia^  darkest  barred  form :  captured  by  C  B. 

Roberts,  Oct.  1901 :  in  Hope  Dep. 
The  same  specimen  is  also  figured  in  Plates  XXTV  and  XXV, 
Fig.  9. 

3.  Lycorea  pasimintia,  intermediate  form :  captured  by  C.  B.  Roberts, 

Nov.— Dec.  1901 :  in  ColL  Eaye. 

4.  Lycorea  pasimmtioy  dark  form  with  faint  traces  of  inner  section 

of  pale  submarginal  band  :  captured  by  C.  B.  Roberts,  Nov.— 
Dec.  1901 :  in  Coll.  Eaye. 
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TTIIOMIIN^.       ^^.^^     '  llELICONIN^:. 


Alfred    RobinM>n,  phoL 


Heliconhts      |    numafa  {7). 

Wiiherby  &  Co. 
All  figures  are  \  0/  the  natural  size. 


Parallel  transition  from  barred  to  black  hind  wing  in  an  Ithomiine  biillcrfly  and  its  Ilcliconine 
(Mullerian)  Mimic;    from  the  Potaro  River,  British  Cniiana. 
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rCOREAN/ti:. 


F.y cored    %  pasimmfta  {G\.  ^^WT, -;>,,•    ** 

Alfred  Robinson,  phot. 

All  Jigures  are  about  \  of  the  natural  site. 


Wither  by  .t  Co. 


I*arallcl  Transition  from  barred  to  Mack  hind  wing  in  two  Lycorciinc  hultcrflies  ;  fr«>ni  the 

Potaro  River,   British  Guiana. 
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Fig. 

5.  Lycorea  pouvMrntAOy  dark  form  with  faint  trace  of  inner  end  of 

pale  submarginal  band :  captured  by  C.  B.  Roberts,  Nov. — 
Dec  1901  :  in  ColL  Kaye. 

6.  Lyecrta  poaiwwmtia^  darkest  form :  captured  by  C.  B.  Roberts 

in  1901 :  in  Coll  EUye. 

7.  Lycorea  ceres,  barred  form  :  captured  by  C.  B.  Roberts,  Nov. — 

Dec  1901 :  in  Coll.  Kaye. 

8.  Lycorea  ceres^  darker  barred  form :  captured  by  C.  B.  Roberts, 

Oct.  1901 :  in  ColL  Kaye. 

9.  Lycorea  ceres,  median  section  of  pale  submarginal  band  has 

disappeared  :  captured  by  C.  B.  Roberts,  1901,  probably  Dec, 
or  1902,  probably  Jan. :  in  Hope  Dep. 

10.  Lycorea  ceres,  more  complete  disappearance  of  median  section  of 

pale  band :  captured  by  C.  B.  Roberts,  1901,  probably  Dec, 
or  1902,  probably  Jan. :  in  Hope  Dep. 

11.  Lycorea  ceres,  submarginal  bar  as  in  last  figure ;  the  pale  discal 

bar  is  however  far  more  reduced  in  the  specimen  here  repre- 
sented :  captured  by,  C.  B.  Roberts,  1901,  probably  Dec,  or 
1902,  probably  Jan. :  in  Hope  Dep. 

12.  Lycorea  ceres,  darkest  form,  only  the  costal  end  of  the  sub- 

marginal  bar  can  now  be  detected,  while  the  inner  section  of 
the  discal  bar  is  only  represented  by  traces,  and  its  outer  part 
has  disappeared.  In  this  important  respect  Lycorea  ceres  ia 
much  in  advance  of  L,  pasmuntia  in  the  tendency  towards 
progressive  darkening :  C.  B.  Roberts,  1901,  probably  Dec, 
or  1902,  probably  Jan. :  in  Hope  Dep. 
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XXTL  On  the  Diaposematie  Resemblance  between  Huphina 
corva  and  Ixias  baliensis.  By  F.  A.  DiXET,  M.A., 
M.D„  F.L.S.,  Fellow  of  Wadham  College,  Oxford. 

[Bead  December  5th,  190«.] 

Plate  XXXI. 

Among  the  geographical  forms  of  Huphina  nerissa,  Fabr., 
there  occurs  in  Java,  Bali  and  Lombok  a  fairly  well- 
marked  island  race  to  which  Wallace  in  1867  rave  the 
name  of  corva.  A  similar  form,  called  by  Butler  from 
its  habitat  H.  mimatrana,  seems  almost  indistinguishable 
from  Wallace's  type. 

The  object  of  the  present  paper  is  to  call  attention  to 
the  remarkable  similarity  that  exists  between  both  sexes, 
but  especially  the  female,  of  Huphina  corva,  and  certain 
females  of  a  form  of  Ixias  found  in  the  same  locality. 
The  Ixias  in  question  belongs  to  the  group  containing 
/.  venilia,  Qodt.,  and  /.  remwardtiiy  VolL,  being  indeed 
scarcely  separable  from  the  latter.  It  is  the  local  race 
inhabiting  the  island  of  Bali,  and  has  accordingly  received 
the  name  baliensis  from  Fruhstorfer. 

The  resemblance  here  spoken  of  is  well  seen  on  Plate 
XXXI,  but  is  still  more  striking  when  the  actual  specimens 
are  examined.  It  can,  I  think,  scarcely  be  doubted  that 
the  likeness  between  these  forms  of  such  diverse  affinities 
has  a  mimetic  significance.  The  specimens  represented  in 
Fig.  3-7  were  all  captured  on  the  same  occasion  by  Mr. 
R.  Shelford,  M.A.,  F.E.S.,  and  were  kindly  given  by  him 
to  the  Hope  Department  at  Oxford.  It  does  not  appear 
to  have  been  noticed  that  the  series  contained  an  loda^ 
until  the  insects  were  on  the  point  of  being  incorporated 
with  the  general  collection. 

It  will  be  observed  that  the  resemblance  to  Ixias  balien- 
sis, though  shared  by  both  sexes,  is  stronger  in  the  female 
than  in  the  male  Huphina.  This  is  in  accordance  with  the 
well-known  rule  as  to  the  superior  means  of  protection 
employed  by  the  female  sex  in  correspondence  with  its 
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greater  needs — a  rule  which  holds  good  not  only  in 
mimicry  but  also  in  other  kinds  of  defence.  Another 
point  worthy  of  notice  is,  that  as  shown  by  Figs.  6  and  7, 
compared  with  6a  and  7a,  the  resemblance  borne  to  each 
other  by  the  upper  surfaces  of  the  two  insects  does  not 
extend  to  the  lower.  This  seems  to  favour  the  view  that 
the  enemies  in  this  instance  guarded  against  are  such  as 
attack  butterflies  on  the  wing  rather  than  at  rest. 

But  the  most  interesting  feature  in  the  case  is  the 
evidence  it  affords  of  diaposematism,  or  the  interchange  of 
warning  characters  between  mimic  and  model.  In  his 
original  description  of  H,  cm^a,  Wallace  drew  attention  to 
the  fact  that  this  form  possesses  a  black  border  to  the 
hind-wing,  "much  wider  and  more  defined  than  in  the 
allied  forms"  (Trans.  Ent.  Soc.  Lond.,  3rd  Series,  IV, 
1867,  p.  339).  This  dark  border,  as  can  be  seen  in  Plate 
XXXI,  figs.  3-6,  is  present  in  both  sexes;  it  is  formed 
in  the  female  by  the  fusion  of  the  submarginal  row 
of  V-shaped  spots  seen  in  Fig.  1  with  the  actual  dark 
edging  of  the  wing.  A  somewhat  similar  feature,  though 
less  pronounced,  occurs  in  Jff".  licTienosa,  Moore,  from  the 
Andaman  Islands ;  but  in  the  ordinary  allied  forms  known 
as  Huphina  nerissa,  H,  phryne,  H,  copia,  etc.,  it  does  not 
exist.  A  comparison  of  Figs.  1  and  2,  which  represent 
the  female  and  male  respectively  of  the  typical  H,  phryTie 
of  continental  India,  with  the  figures  of  H.  corva  in  the 
same  Plate,  will  show  the  difference  referred  to  by  Wallace. 
This  difference  is  even  better  marked  in  the  dry-season 
form  of  H.  phryne  than  in  the  wet,  the  latter  being  the 
phase  here  figured. 

Now  it  is  in  large  measure  to  the  presence  of  this  dark 
border  on  the  hind-wing  that  H.  corva  owes  its  correspond- 
ence in  aspect  with  /.  baliensis.  It  is  of  course  open  to 
any  one  to  assert  that  the  dark  border  is  merely  an  acci- 
dental feature  in  ff.  corva  without  any  special  significance. 
But  when  we  consider  that  this  feature  is  practically 
restricted  to  that  form  of  the  H,  nerissa  group  whose 
range  overlaps  that  of  the  locias  which  it  so  closely  re- 
sembles, the  conclusion  seems  at  once  to  suggest  itself 
that  the  presence  of  the  dark  border  in  jET.  corva  is  the 
result  of  a  mimetic  approach  to  the  other  insect.  In  this 
respect,  then,  the  Huphina  has  acted  as  the  mimic  and 
the  Ixias  as  the  model.  If,  however,  we  turn  to  the  fore- 
wing»  we  find  the  process  reversed ;  here  it  is  the  IxioB 
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that  has  departed  from  the  usual  aspect  of  its  nearest 
relatives,  becomiug  in  this  case  the  mimic,  while  the 
ffuphina  stands  as  the  model.  The  resemblance  has 
therefore  been  attained  by  a  process  of  give-and-take  on 
both  sides ;  nor  would  it  be  easy  to  find  a  better  illustra- 
tion of  the  principle  of  reciprocal  change  or  diaposematism. 

It  is  fair  to  note  that  specimens  of  JST.  corva  from  Java 
and  the  representative  form  ff.  sumatrana  from  Sumatra 
also  possess  the  dark  border  to  the  hind-wing,  and  are  not 
known  to  be  in  mimetic  association  with  any  Ixias  found 
in  those  islands.  It  is  perhaps  unlikely,  though  not  impos- 
sible, that  a  corresponding  Ixias  may  yet  be  observed  to 
inhabit  these  localities;  but  in  view  of  well -ascertained 
facts  as  regards  the  shifting  of  areas  of  distribution  among 
butterflies  it  would  not  be  extravagant  to  suppose  that  the 
Huphina  has  somewhat  extended,  or  the  lodas  has  con- 
tracted its  range  since  the  resemblance  was  first  set  up. 
In  any  case,  we  have  the  fact  that  the  specimens  shown  in 
Figs.  3-7  were  all  caught  by  the  same  person  in  the 
same  place  and  on  the  same  day.  H,  corva  occurs  also  in 
Lombok,  where  its  relation  with  Ixias  reimvardtii,  Voll,  $, 
is  no  doubt  the  same  as  with  /.  baliensis  in  the  neighbour- 
ing island. 

It  is  to  be  observed  that  not  all  female  specimens  of 
ff.  corva  show  the  mimetic  approach  to  Ixias  in  the  same 
degree.  The  hind-wings  are  sometimes  rather  conspicuously 
veined,  as  often  in  the  wet-season  phase  of  11.  phryne; 
moreover  the  dark  Ixias-like  border  is  less  distinct  in 
some  specimens  than  in  others.  So  too,  /.  baliensis  $ 
may  possess  a  pale  orange  suffusion  in  the  central  area  of 
the  fore-wing.  These  features,  which  may  possibly  be 
dependent  on  season,  certainly  tend  when  present  to 
impair  or  abolish  the  excellence  of  the  mimetic  picture. 

Mr.  Finn,  in  the  ''Journal  of  the  Asiatic  Society  of 
Bengal,"  1896,  pp.  621,  624,  626,  635,  etc.,  has  produced 
some  direct  evidence  that  Huphina  phryne  is  disliked  by 
insectivorous  birds  {Liothrix  and  Chloropsis).  There  is 
not,  so  far  as  I  am  aware,  any  such  evidence  in  the  case 
of  Ixias.  But  if  the  foregoing  conclusions  are  well- 
founded,  it  will  follow  that  the  association  between  the 
two  forms  here  discussed  must  be  synaposematic  and  not 
pseudosematic,  MuUerian  and  not  Batesian. 
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Explanation  of  Plate  XXXI. 


Fig.  1.     Hiq>hina  phryne,  Fabr.  $ . 

2.  Huphviia  phryney  Fabr.  ^ , 

These  figures  (1  and  2)  represent  the  ordinary  form  from  continental 
India. 

3.  H^iphina  corvOy  Wallace  ^, 

4.  Htiphina  corva^  Wallace  ^ . 

5.  HftpfUfUi  eorvoy  Wallace  i . 

6.  Hupkina  corva^  Wallace  $ . 

6a.  Huphina  coroo,  Wallace  $  underside. 

7.  Jxias  haliensit,  Fruhst  $ . 

7a.  Ixias  balien$isy  Fruhst.  $  underside. 
The  above  butterflies  (3-7)  were  all  taken  by  Mr.  B.  Shelford  at 
Buliling,  Bali,  on  May  19,  1906.  The  resemblance  between  H. 
eorva  9  and  /.  baiiensis  9  does  not  extend  to  the  lower  surface^ 
as  will  be  seen  on  comparing  6,  7  with  6a,  7a.  In  the  dark  border 
of  the  hind- wing,  H.  corva  (3-6)  is  seen  to  depart  from  the  aspect 
of  the  closely  allied  H,  phryne  (1,  2)  and  approach  that  of  J. 
balieniia  (7). 
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Trans.  Ent.  Soc.  Lond,  igo6.     Plate  XXXI. 


Alfred  Robinson,  phot. 


A U  figures  art  about  \l  of  the  natural  size. 


Witherhy  &   Co. 


Diaposematism  in  the  upper-side  pattern  of  Huphina  and  Ixias  from  Hali.     The  fore 

wing  of  the  9  Ixias   (7)  resemble.s   that  of  the  9   Huphina  («) ;     the    hind    win^   in 

the  <J  and   9   Huphina  (3-6)  resembles  that  of  the   ?   Ixias  (7).      Compare   Huphnia 

phryne  from  India  (1,  2). 
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Recent  Developments  in  the  Theory  of  Mimicry. 
By  F.  A.  DiXEY,  M.A.,  M,D, 

The  remarkable  resemblances  that  exist  between  certain  insects  belonging  to 
widely  different  orders,  as,  for  instance,  the  likeness  borne  by  some  of  the  *  clearwing 
moths '  to  wasps  and  hornets,  have  long  been  known  to  naturalists.  They  were 
interpreted  by  the  older  observers  as  cases  of  *  repetition  *  and  *  analogy  '  in  Nature. 
Kirl^  and  Spenoe  were  the  tirst  to  attempt  a  rational  explanation.  These  authors 
got  so  far  as  to  susfgest  that  one  species  might  gain  an  advantage  by  resembling 
another ;  but  the  nrst  really  scientific  account  of  the  matter  was  given  by  Bates, 
who  pointed  out  that  certain  kinds  of  butterfiies  in  South  America  escaped  attacks 
from  oirds  by  mimicking  the  appearance  of  other  conspicuous  species  which  were 
immune  from  persecution  on  account  of  the  possession  of  distasteful  qualities?. 
TMb  resemblance  to  a  distasteful  model  he  considered  had  been  gained  by  a  gradual 
selection  of  varieties  tending  in  the  appropriate  direction. 

Bates's  theory  of  mimicry,  which  was  at  once  accepted  by  Darwin  and  met  with 
general  approval,  marked  an  important  step  in  advance.  It  left,  however,  unex- 
plained tne  fact  that  these  resemblances  occurred,  not  only  between  distasteful 
models  and  their  presumably  edible  mimics,  but  also  between  the  distasteful 
models  themselves.  To  account  for  this  he  could  only  suggest  that  there  must  be 
something  in  the  local  or  geographical  conditions  which  had  a  direct  effect  upon 
forms  inhabiting  the  same  region,  causing  them,  even  if  widely  separated  in 
affinity,  to  assume  a  common  aspect. 

But  the  existence  of  lar^e  groups  of  insects  with  various  affinities  and  a  common 
facies  was  felt  as  a  stumblmg-  block  in  the  way  of  the  theory  of  mimicry  until  in 
1879  Fritz  Miiller  found  the  key  to  unlock  the  difficulty.  He  showed  that  if  (as 
experiment^*,  chiefly  by  Lloyd  Morgan,  have  subsequently  proved  to  be  the  case) 
birds  had  no  instinctive  knowledge  of  what  forms  would  be  suitable  for  food  and 
what  should  be  avoided,  so  that  each  bird  had  to  gain  its  knowledge  by  experience, 
a  certain  number  of  the  distasteful  forms  would  have  to  be  sacrificed  by  each 
generation  of  birds  until  these  enemies  had  learned  to  leave  such  forms  alone.  In 
other  words,  each  distasteful  form  would  have  to  pay  a  tax  for  its  immunity.  Now 
if  two  distasteful  species  resembled  each  other  9o  closely  that  birds  or  other 
enemies  did  not  distinguish  between  them,  the  disagreeable  experience  gained  by 
tasting  an  individual  of  one  species  would  be  applied  to  the  benefit  of  the  other, 
and  80  each  of  the  two  species  would  only  need  to  contribute  a  portion  of  the  tax, 
instead  of  each  paying  the  whole.  And  what  is  true  of  a  combination  of  two 
species  would  be  equally  true  of  a  larger  assemblage :  the  greater  number  of 
forms  that  could  be  got  to  share  the  tax,  the  better  for  all.  Hence  the  forma- 
tion of  these  large  Miillerian  groups,  or,  as  they  might  be  called, '  inedible  associa- 
tions,' giving  room,  no  doubt,  for  a  certain  amount  of  Batesian  mimicry  side  by 
iide  with  them  or  within  their  own  ranks.  It  is  obvious  that  the  resemblances 
shown  between  members  of  these  groups,  constituted  as  they  are  by  insects  of 
widely  separated  orders,  cannot  be  explained  by  affinity ;  while  the  fact  (amongst 
others)  that  the  resemblances  are  superficial  only,  never  structural,  makes  strongly 
against  the  view  which  woidd  attribute  them  to  the  direct  operation  of  external 
conditions.  The  Miillerian  theory,  which  is  rather  a  theory  of  common  warning 
marks,  or  *  synaposemadsm '  (Poulton),  than  of  mimicry  proper,  may  thus  be  said 
to  hold  the  field  as  meeting  the  facts  to  an  extent  of  which  no  alternative  explana- 
tion has  been  found  capable.  Miiller's  suggestion  was  first  brought  to  the  notice 
of  British  naturalists  by  Professor  Meldola ;  and  in  its  further  developments  at  the 
hands  of  Meldola  himself  and  of  Poulton,  it  was  accepted  both  by  Wallace  and  by 
Trimen,  the  two  naturalists  who  had  done  most  by  their  own  ol»ervations  to  con- 
firm the  validity  of  the  original  theory  of  Bates.  It  is  to  be  observed  that  both 
theoriefl  alike  postulate  the  operation  of  natural  selection. 
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It  seemed  desirable  to  seek  for  further  confirmatioii  of  the  truth  of  Frit2 
Miiller^s  interpretation,  and  this  the  lecturer  has  made  it  hie  business  to  do.  It 
appeared  to  him  that  if  the  MUUerian  theory  were  valid,  certain  consequences 
ought  to  follow.     1  )id  these  consequences  follow  or  did  thej  not  P 

(1)  It  is  obvious  that  in  Batesian  or  true  mimicry  the  advantage  is  all  on  the 
side  of  the  mimic.  Experience  gained  by  tasting  the  mimic  would  be  used  to  the 
injury  of  the  model.  While  therefore  there  is  every  inducement  for  the  mimic 
to  seek  safety  by  approaching  nearer  and  nearer  to  the  aspect  of  the  model, 
there  is  no  reason  for  the  model  to  assimilate  itself  to  the  mimic,  but  rather  the 
contrary. 

In  a  MUUerian  association,  on  the  other  hand,  the  benefit  is  mutual.  Each 
fresh  accession  to  the  group  is  a  source  of  strength,  not  of  weakness.  Everything 
is  in  favour  of  the  formation  of  such  groups  as  rapidly  and  on  as  large  a  scale  as 
possible ;  hence  there  is  nothing  to  impede,  and  everything  to  promote,  the  free 
interchange  of  chnrricters  all  round,  each  member  being  able  to  act,  so  to  speak, 
as  both  mimic  and  model.  This  could  not  happen,  as  has  been  shown,  in  the  case 
of  Batesian  mimicry. 

Several  instances  of  such  reciprocity  or  interchange  of  features  have  been 
detected  by  the  lecturer,  and  others  have  since  come  to  light.  From  what  has 
gone  before,  it  b  clear  that  such  cases,  inexplicable  on  any  other  theory,  tend  to 
establish  the  validity  of  the  Miillerian  hypothesis. 

(2)  A.  further  consequence  of  the  mutual  influence  exercised  by  the  constituents 
of  a  Miillerian  group  is  this :  it  ought  sometimes  to  happen  that  two  species,  though 
both  influenced  in  common  by  a  third,  will  show  a  nearer  approach  to  each  other 
than  either  does  to  the  common  model.  As  a  matter  of  fact  this  is  found  actually 
to  occur  in  Nature,  and  fresh  evidence  is  thus  supplied  for  the  validity  of  the 
Miillerian  interpretation.  This  phenomenon,  again,  could  not  happen  in  Batesian 
mimicry.  Two  true  or  Batesian  mimics  of  the  same  model  could  not  influence 
each  other ;  they  could  only  be  influenced  in  common  by  their  model. 

(8)  Finally,  the  fact  that  each  distasteful  form  is  capable  of  aflfording  protection 
to  forms  on  each  side  of  it  may  be  expected  to  favour  the  existence  of  gradational 
groups ;  distasteful  forms,  with  perhaps  little  or  no  resemblance  between  them, 
being  held  together,  as  it  were,  by  a  chain  of  distasteful  intermediates.  This  also 
has  been  found  to  be  the  case,  many  of  the  mimetic  firroups  in  a  given  zoological 
region  forming  together  a  kind  of  nexus,  each  node  of  which  may  be  occupied  by 
a  dominant  group  or  species  showing  a  very  difl^erent  colour-scheme  from  the 
occupants  of  the  other  nodes,  while  the  uniting  strands  of  the  network  are  con- 
stituted bv  a  more  or  less  completely  gradated  series  of  transitional  forms. 

It  will  be  seen  from  the  foregoing  how  far  we  have  advanced  beyond  the 
original  conception  of  Bates,  and  it  must  be  allowed  to  be  a  striking  fact  that  the 
progress  of  recent  investigation  has  uniformly  tended  to  supply  fresh  confirma- 
tion of  those  developments  of  the  theory  of  mimicry  whicn  have  traced  their 
origin  from  the  fertile  suggestion  of  Fritz  Miiller. 
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1.  Eocpei-inients  on  Secbsonally  Dimorphic  Forma  of  African  Lepidoptera, 
By  R  A.  DiXKY,  M.A,,  M.D, 

It  is  now  well  known  that  the  phenomenon  of  seasonal  dimorphism  is  of 
common  occurrence  in  tropical  and  suotropical  lepidoptera.  In  those  species  that 
produce  several  broods  in  tne  course  of  the  year  it  is  often  found  that  the  successive 
broods  difl'er  widely  in  appearance  according  to  the  meteorological  conditions 
prevailing  during  their  immature  stages.  The  contrast  between  such  seasonal 
phases  becomes  especially  marked  in  the  case  of  forms  inhabiting  regions  where 
there  is  a  sharp  distincti<»n  between  the  periods  of  rain  and  of  dry  weather. 

The  succession  of  these  distinct  phases  is  not  determined  by  a  regular  principle 
of  alternation  ;  for  in  the  instance  of  quickly  breeding  forms  a  series  of  successive 
(generations  may  follow  one  another  during  the  same  ^  wet '  or  *  dry '  season,  all 
the  generations  being  of  the  same  type,  and  varying  in  number  according  to  the 
duration  of  the  *  wet  *  or  *  dry  *  conditions  in  any  particular  year.  But  no  sooner 
«lo  the  meteorological  conditions  change  than  the  next  emerging  brood  of  the 
!»ine  species  ahows  a  corresponding  alteration,  often  sudden,  but  sometimes  so 
^(radual  that  it  appears  to  take  two  or  more  transitional  stages  to  brinff  the  insect 
up  to  the  full  development  of  the  new  seasonal  phase.  This  latter  phenomenon 
I''  especially  well  marked  in  the  genus  Byblia. 

Experiments  have  been  tried  with  a  view  to  ascertaining  the  particular  stimu- 
lus or  combination  of  stimuli  which  causee  the  butterfly  to  assume  its  special 
.seasonal  form  at  the  appropriate  time.  In  the  classical  instance  of  the  European 
Arasckma  jrror^aa-levana  it  was  found  by  Dorfmeister,  Weismann,  M errifield,  and 
others  that  pupte  which  left  to  themselves  would  have  produced  the  '  summer ' 
fonn  j?ror«a,  will  if  refrigerated  give  rise  to  a  phase  more  or  less  closely  resembling 
the  ^  spring '  form  levana. 

Similar  trials  have  been  made  with  tropical  and  subtropical  species,  but  until 
recently  with  somewhat  imonclusive  results.  Mr.  G.  A.  K.  Marshall,  however, 
working  at  Salisbury  in  Mashonaland,  has  now  succeeded  in  showing  that  by 
artificitOly  varying  the  conditions  to  which  the  butterflies  are  exposed  in  their 
immature  stages  it  is  possible  to  bring  about  in  the  midst  of  one  season  the 
^mergence  of  a  form  which  under  natural  conditions  would  only  have  been 
produced  in  the  other. 

Mr.  Marshall  has  further  demonstrated  by  experiment  that  the  period  of 
growth  during  which  the  butterfly  is  susceptible  to  climatic  influences  varies  in 
different  species,  the  critical  stage  being  in  some  cases  confined  to  the  larval,  in 
others  to  the  pupal  condition.  He  has  also  shown  in  one  instance  (that  of 
Belenois  severina)  that  the  effect  of  moisture  combined  with  heat  differs  entirely 
from  the  effect  of  the  former  factor  alone. 

Some  of  the  actual  results  of  the  experiments  referred  to  are  exhibited,  the 
specimens  shown  belonging  to  the  genera  Teracolus  {T.  acMne  Cram,  and 
T.  omphale  Godt.)  and  Belmois  (B.  severina  Cram.).  The  exhibit  also  includes 
specimens  of  other  groups  to  illustrate  the  general  principle.    ^ 
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OBSERVATIONS  ON  INDIAN  BUTTERFLIES. 
BY  T.    B.    BELL. 


Sepriwiedfroik  "  The  Efdomologig^  $  Monthly  Magazine"  Second  Series,  Vol.  XTii 


[The  following  interetiting  notes  are  extracted  from  two  letters 
by  Mr.  T.  B.  Bell,  the  first  written  June  6th,  1903,  from  Camp 
Songhir,  to  Mr.  H.  E.  Andrewes;  the  second  written  a  year  later  (June 
18th,  1904),  to  Professor  Poulton,  from  Karachi.  They  give  the 
impressions  of  a  trained  and  experienced  naturalist,  and  cannot  fail 
to  interest  readers  of  the  Entomologist's  Monthly  Magazine.  Only 
the  notes  on  Natural  History  are  quoted,  and  thus  the  communication 
opens  somewhat  abruptly.] 

In  Kallima  and  Junonia  among  the  Nymphalina  ;  and  in  MelanitU. 
and,  to  a  lesser  degree  in  the  rest  of  the  Satyrine  group  of  butterflies, 
the  seasonal  forms  are  well  marked:— in  the  dry  season  form  by 
greatly  developed  hooks  to  the  apex  of  the  fore-wings,  and  productions 
or  tails  to  the  hind-wings ;  in  the  so-called  "  wet-season  "  forms,  by 
the  presence  of  ocellation  on  the  under- sides  of  both  wings,  which  also 
▼ery  often  hare  **  ink  "  markings.  The  under-side  of  the  dry-season 
forms  is  generally  plain  (as  in  Melanitis  leda)  with,  very  commonly,  a 
straight  line  down  the  middle  in  the  manner  of  a  leaf  midrib ;  this 
midrib  being  present  only  in  the  dry-season  forms.*  The  "  windows  " 
or  hyaline  spots  in  Kallima,  and  white  chalky-looking  markings  are  also 
common  ;  tSe  former  chiefly  in  the  dry-season  form,  the  latter  in  the 
wet  (in  Melanitis  anpa  for  example).  The  ink-markings  and  chalk- 
markings  I  am  certain  are  supposed  to  represent  mould  and  lichens  on 
decaying  leaves,  amongst  which  the  butterflies  are  generally  found 
sitting ;  the  hyaline  markings  are  supposed  to  represent  holes  in  the  leaf 
which  Kallima  imitates.f  As  the  browns  of  the  leaves  vary  in  shade,  so 
do  the  browns  of  the  under-sides  of  the  butterflies  also  vary  (approach- 
ing to  grey  in  the  dry-season  forms :  the  leaver  at  that  season  being 
often  grey  when  dead),  hardly  two  in  a  morning's  capture  of  say 
twenty  specimens  being  exactly  of  the  same  shade.     Tell  Poulton  that 

•In  M.  Uda  mad  M.  a»wa. 

t  The  words  "  are  fuppoted  to  "  in  the  above  sentence  were  considered  to  require  further  ezpU- 
Dfttlon  by  Prof.  Poulton.  Mr.  Bell,  in  reply  to  his  communication,  wrote  as  follows  :— "  As  regards 
'  are  suppoeed  to,'  I  am  afraid  that  that  is  what  I  should  alwavs  write  and  say,  as  I  am  not  at  all 
certain  that  these  characters  (inky  marldngs  and  mouldy-looldng  markings)  would  look  the  same 
to  insects,  reptiles  and  Wrds  that  they  do  to  me.    Perhaps  •  would  probably  be  taken  to  be  * 
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I  have  often  bred  Charades  imfia  and  Volesehallia  polHete  from  tbe 
egg  in  tbe  monsoon,  and,  altbougb  tbey  bave  been  kept  quite  dry  dur- 
ing tbe  eggy  larral  and  pupal  stages,  tbey  bave  all  turned  out  monsoon 
forms  :  likewise  witb  two  Kallimtu  tbat  T  remember  to  bave  bred  from 
tbe  egg.  MelanitU  leda  or  ismene  (wet  form  and  dry  form  respectively 
are  tbus  dubbed)  bred  from  eggs  laid  in  captivity  in  tbe  monsoon  (and 
ibavefore  not  rained  on)  bave  always  given  tbe  wet^season  form  leda ; 
not  till  tbe  end  of  tbe  monsoon  have  they  turned  out  ismene  or  the 
dry-season  forms.  80  also  with  MyoaleHi  mandosa  and  mandata  and 
mineusx  tbe  ocellated  forms  bave  all  been  bred  in  captivity  during  tbe 
rains,  from  tbe  egg  laid  in  captivity.  So  tbat  it  is  not  tbe  rain  or  direct 
action  of  wetting  by  rain  tbat  is  the  cause  of  the  wet-season  form.  I 
think  it  must  be  tbe  damp  atmosphere  generally  that  influences  the  form. 
This  would  be  difficult  to  prove,  for  when  the  atmosphere  is  dry  it  is 
next  to  impossible  to  keep  any  space  with  a  damp  atmosphere  without 
tbe  larvie  getting  diseased  and  dying.  It  would  be  possible  in  a  large 
conservatory  like  some  of  those  at  Eew,  &c,,  but  for  us  to  do  it  is 
impossible.  In  Eanara  there  are  as  many  broods  of  butterflies  as 
there  are  sproutings  of  leaves ;  that  is,  the  broods  go  on  in  uninter- 
rupted succession  all  the  year  round,  except  that  in  the  hot  weather  and 
in  tbe  month  of  October,  the  two  great  leaf -sprouting  times  of  the  year, 
the  insects  are  far  more  numerous  than  at  other  times,  because  there  is 
such  a  large  quantity  of  available  food  in  the  form  of  young  leaves. 
Of  course  this  is  only  to  be  expected  in  a  country  which  never  has 
any  great  drought  or  excessively  dry  season  or  any  great  cold,  and 
where  there  are  always  leaves  available.  I  have  a  theory  based  upon 
experience  that  it  is  tbe  amount  of  moisture  imbibed  or  eaten  by  the 
larva  that  produces  the  wet-season  form  so-called.  This  wet-season 
form  in  many  of  the  Pierida  (I  speak  about  genera  Appia*  and 
Oatoptilia,  as  having  come  within  my  experience)  is  the  form  which 
has  a  great  amount  of  black  coloration  and  rather  pointed  wings 
(more  pointed  in  this  form  in  Appias  any  way).  Well,  I  bred  many 
specimens  of  both  these  genera  (A,  taprohana  and  Itbythea ;  O,  crooale 
and  pyranthe),  and  found  that  when  fed  upon  the  young  succulent 
leaves  of  their  food-plants  which  appear  in  tbe  hot  weatherj  the  re- 
sultant  specimens  or  imagines  are  always  wet-seasoQ  forois.  Succulent 
young  leaves  mean  much  moisture.  In  the  cold  weather,  leaves  are  at 
their  driest  and  hardest  stage,  and  tbat  is  the  time  all  the  cold- weather 
or  dry-weather  forms  are  about. 
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Another  thing  which  is  worth  noting  is  that  the  time  occupied  from 
egg  to  imago  is  much  shorter  in  the  case  of  the  young-leaf  fed  larva  than 
in  the  one  that  is  reared  on  hard,  dry  leaves.  The  quickest  growth  I 
have  ever  noticed  was  that  of  Atdla  alcippe  and  phalanta,  which  only 
took  Id  days  from  egg  to  imago.  Another  thing  that  is  usually  the 
case  also,  is  that  the  cold-weather  forms,  or  those  resulting  from  dry- 
leaf  fed  larvie,  are  larger  than  those  resulting  from  Iarv»  fed  on  young, 
wet  leaves;  it  seems,  therefore,  that  the  slower  the  larval  growth 
(always  given  plenty  of  food,  and  fresh),  the  larger  the  imago  Of 
course  the  wet-season  or  succulent  leaf-fed  larv©  always  produce  darker 
imagines ;  so  that  the  larger  specimens  are  nearly  always,  I  might  say 
always,  lighter  in  colour  than  the  smaller.  Starving  larv»  is  sometimes 
productive  of  curious  results,  as,  in  one  skipper  I  bred,  and  the  larva 
of  which  I  starved,  the  resultant  imago,  or  imagines,  for  there  were 
several  (it  was  a  Pamara)  had  only  one  of  the  semi-hyaline  marks  show- 
ing or  present  on  the  fore-wing,  and  was  half  the  size  it  should  have 
been  ;  so  that  de  Niceville,  of  Calcutta,  made  a  separate  species  of  it 
under  the  name  otphilotas,  de  N^iceville.  I  have  no  opportunity  now 
of  breeding  and  trying  experiments ;  neither,  I  am  afraid,  have  I  a 
chance  of  sending  Poulton  series  of  the  butterflies  he  wants ;  if  I  get 
back  to  Kanara,  then  I  shall  be  able  to  send  them  to  him.  One  could 
write  reams  on  seasonable  dimorphism  and  the  effect  it  shows  in 
different  species.  For  it  is  a  curious  fact  that  in  species  of  the  same 
genus,  the  line  the  differences  take  between  the  two  forms  are  very 
different.  For  example,  in  Melanitis  the  **  rains ''  form  of  leda  and 
iOUHi  show  a  finely  vermiculated  surface  without  a  sign  of  the  midrib 
marking,  whereas,  in  Jf.  gokhala^  the  wet  form  only  differs  from  the 
dry  in  having  more  ^  ink  "  underneath.  Whereas  Kallima  shows  the 
midrib  on  the  under-side  in  wet  and  dry  forms,  Melanitii  leda  and 
iuwa  show  no  signs  of  it  in  the  wet  forms ;  whereas  the  wet  forms  of 
Kallima  and  MelanifU  are  darkest  on  the  under-side;  and  though 
darker  on  the  upper-side  in  the  wet  form,  Junonia  asterie  always  is 
lightest  in  that  form  beneath.  Ocellation  of  the  under-side  seems 
always,  without  exception,  to  be  an  effect  of  moisture ;  the  wet  form 
of  Junonia  atterie^  for  example,  is  abundantly  ocellated,  whereas  the 
dry-season  form  is  quite  plain,  with  a  well-defined  midrib. 

There  is  a  curious  thing  in  connection  with  Dolesohallia  polibete 
which  may  be  iuteresting,  and  that  is,  whereas  the  male  is  very  active, 
and  continually  found  perching  on  leaves  near  the  tops  of  trees,  very 
often  in  the  open,  the  female  is  hardly  ever  seen  out  of  thick  vegeta- 
tion and  dark  places ;  in  fact  only  one  female  is  seen  for  a  dosen  or 
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more  males,  because,  presumably,  one  frequents  generally  open  places 
oftener  than  thick  undergrowth  in  jungles.     We  found  from  breed- 
ing that,  if  anything,  more  females  than  males  are  produced  from  any 
one  given  batch  of  eggs,  the  eggs  always  being  found  in  batches  of  from 
five  or  six  to  fifteen  or  so  ;   now,  in  the  male,  which  frequents  open 
places  (this  insect  always  sits  with  its  wings  closed  over  its  back), 
there  are  a  number  of  white  marks,  very  conspicuous  at  and  near  the 
base  of  both  wings;  in  the  female  these  are  always  entirely  wanting, 
the  under-side  in   that   sex   being   plain,  with  the  midrib  distinct. 
Difference  in   size  is   always   due   to   sufficiency,  or  otherwise,  of 
food  (that  is  apart  from  the  seasonal- form  difference  in  size)  ;  and 
those  species  whose  larvsB  feed  upon  a  food  which  grows  in  great 
quantities  covering  miles  of  country,  very  rarely,  if  ever,  show  any 
difference  in  size,  as  Kallima^  which  feeds  on  StrohilantheSf  an  under- 
shrub  which  sometimes  covers  whole  jungles,  and  Melanitis,  which 
feeds  on  grasses  and  rice  or  bamboos.     I  remember  one  year  when 
Catopsilia  crocale  and  Badamia   exclamationis  (a  skipper)    were  so 
abundant  as  to  denude  every  tree  in  the  forests  of  their  leaves  (their 
food-plants  being  Terminalia  belerica,  one  of  the  largest  and  commonest 
forest  trees  we  have ;   and   Cassia  fistula,  also  a  common  tree,  but 
smaller)  ;  the  larvae,  when  no  more  food  was  to  be  had  on  any  tree, 
came  down  the  stems  in  such  numbers  as  actually  to  cover  them  to  the 
extent  that  there  was  not  room  to  touch  the  bark  with  a  tip  of  a  finger. 
Well,  in  that  year,  the  differences  in  size  of  specimens  of  these  two 
species  was  very  marked. 

The  habit  of  lying  torpid  in  the  imago  state  in  this  part  of  India 
(Kanara)  has  never  come  to  my  notice.  Certain  species  of  larvsB  lie 
over  for  months  sometimes  {Tagiades  atticus  for  example — a  skipper), 
and  other  butterflies  lie  over  in  the  pupal  state  as  some  of  the  Papilios 
(most  notably  P.  nomius  and  panope  or  dtssimilis),  but  these  butterflies 
have  no  definite  seasonal  forms.  Fapilio  nomius  as  imago  is  only 
found  in  the  mouths  from  February  to  June,  and  never  (as  far  as  1  know) 
in  the  months  from  July  to  January.  This  is  rather  queer  as  the 
food-plant  {Saccopetalum  tomentosum)  has  leaves  all  the  year  round, 
but  it  is  in  young  leaf  in  the  hot  weather  only :  hence  probably  the 
reason,  the  larva  of  the  insect  being  probably  so  constituted  that  it 
cannot  chew  hard  leaves,  or  its  stomach  so  formed  that  it  cannot 
digest  them.  Another  curious  thing  is  that,  whereas  in  P.  nomius  the 
the  larval  and  egg  stages  are  normal  in  length,  the  pupal  stage  is  so 
long ;  in  Tagiades  atticuSy  on  the  other  hand,  the  larval  stage  is  long, 
while  the  egg  and  pupal  stages  are  normal :  at  the  same  time  it  may 
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be  sf  well  to  state  that  the  feeding  period  of  the  larva  in  this  latter 
insect  is  quite  normal :  the  larva  turns  trausparent  green  at  the  end  of 
the  feeding  (as  usual)  and  in  that  state  lies  over,  sometimes  a  short 
time,  sometimes  a  long  time,  depending  on  I  know  not  what  causes; 
is  quite  active,  as  it  often  changes  its  cell,  and  never  omits  to  change 
it  just  before  pupating. 


[This  concludes  the  notes  in  the  first  letter,  which  was  sent  by 
Mr.  Audrewes  to  Professor  Poulton  who  replied  to  it  direct  to  Mr. 
Bell.  The  second  set  of  notes  constitute  nearly  the  whole  of  Mr. 
Bell's  answer.] 

Thanks  for  the  book  containing  the  different  papers;  those 
African  Freds  are  indeed  wonderful  in  their  variety  or  variation. 
We  have  nothing  quite  as  variable  as  that,  except  some  of  the  Cato- 
pkaga-Appiat  lot,  which  even  then  only  vary  from  black  to  white ; 
nearly  quite  black  all  over,  however,  to  nearly  pure  white ;  the  black 
forms  being  the  wet-season  ones  of  course,  or  the  '*  succulent  shoot  ** 
forms,  which  1  fancy  is  the  same  thing.  These  shoot^^  come  out  in  end 
of  April  and  May — which  is  the  hot  weather;  and  dry,  and  last 
through  the  rains.  Our  FrecU,  the  common  one  existing  right 
through  India  into  China  (now  called  Junonia  iphita)^  becomes  very 
black  (dark  brown)  in  the  rains,  gets  smaller  peaks  to  the  wings,  that 
is,  the  peaks  are  less  accentuated,  and  besides  the  tendency  to  ocella- 
tion,  gets  a  steely  suffusion  on  the  under-side :  the  only  butterfly  I 
am  acquainted  with  that  acquires  metallic  marking.  There  is  another 
thing,  while  on  FrecU^  which  occurs  to  me,  and  that  is  the  rule  that 
the  dry  forms  are  the  larger  does  not  always  apply  to  FreeUy  and  never 
to  some  other  species.  For  example,  the  wet-season  form  of  Hypolimnat 
bolina  is  more  than  double  the  size  (wing-area)  of  the  dry-season 
form ;  the  same  with  Rypolinifuts  misippus,  also  OyrUhia  taloma  and 
Oethosia  mahratta,  M  ow  the  reason  for  this  is  that  the  dry-season 
forms  of  these  butterflies  are  all  more  or  less  starved  specimens. 
The  Acanthacew,  on  which  Freds  and  Rypolimnas  feed,  and  Modeeca 
(Fassiflorea,  the  food-plant  of  Cynthia  and  Cethoda)  are  almost  com- 
pletely  wet-season  plants,  that  is  they  lose  their  leaves  in  the  dry 
weather.  Barring  this  starving,  all  cold- weather  forms  are  larger  than 
the  wet-weather  ones,  and  are  so,  1  consider,  for  the  reasons  1  have 
given  before,  viz.,  slower  growth  due  to  less  "  sappy  *'  food. 

In  these  very  damp  regions,  like  Kanara,  where  the  rainfall  varies 
from  100  to  300  inches,  the  leaves  often  get  spoto  of  white  mould  on 
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them  :  a  sort  of  verj  soft,  feathery  white  fungus  which  is  a  few  mini- 
metres  in  diameter,  and  circular  as  a  rule ;  besides  which,  the  circular 
burrowiugs  beneath  the  epidermis  of  leaves  of  minute  Lepidopterous, 
etc.,  larvffi  become  quite  white  in  the  withered  leaf ;  so  that  the  chalky 
markings,  so  distinct  on  MelanitU  aswa  in  the  cold-weather  forms, 
might  be  mistaken  for  this  latter  style  of  thing.  The  rains  form  of 
M.  varaha  is  all  vermiculated  underneath  like  Isdu. 

The  two  species  of  Kallima  which  I  have  bred  from  the  egg  are 
K.  wardi  (cold-weather  form  =  K.  horsfieldii)  and  Doleschallia 
polihete ;  the  latter  we  always  called  the  red  Kallima,  As  1  have  been 
transferred  from  Kanara,  and  am  at  present  in  this  desert  place,  1 
cannot  do  anything  in  the  way  of  experiment  as  there  is  a  great  lack 
of  material  and  I  have  few  of  my  things  with  me,  having  left  all  my 
collections,  Ac.,  down  in  Kanara.  Our  ways  of  breeding  in  Kanara 
were  to  all  intents  and  purposes  quite  natural  as  all  the  plants  grew 
immediately  outside  the  bungalow  which  are  situated  in  the  jungles ; 
often,  indeed,  we  just  tied  large  nets  over  the  trees  on  which  the  larvsB 
were  feeding :  this  a  propos  of  your  remarks  as  to  the  time  Atella 
alcippe  takes  from  the  egg  to  the  imago. 

With  reference  to  the  curled  leaves :  after  the  rains  nearly  all 
the  leaves  curl  up  in  drying,  and  I  have  often  been  struck  by  the 
curious  resemblance  some  of  them  bear  (especially  when  hanging  in 
a  spider's  web,  &c.)  against  the  trunk  of  a  tree,  surface  of  a  rock, 
branch  of  a  tree,  &c.,  to  a  Kallima  or  similarly  peaked-  and  hook- 
winged  butterfly  ;  the  resemblance  in  colour  and  shiipe  is  sometimes 
so  strong  as  to  quite  deceive  one  from  a  short  distance,  in  the  rains, 
curled  leaves  are  scarc('  in  wet  places  like  Kanara,  as  you  may  imagine. 
Some  favourite  seats  for  Kallima  butterflies  are  a  tree- trunk,  branch, 
or  perpendicular  rock  surface,  also  small  masses  and  strings  of  dead 
leaves  hanging  by  remnants  of  old  spider  webs  in  the  undergrowth  in 
the  jungles.  1  have  never  seen  a  Kallima  rett  on  the  ground  though 
they  ofteu  settle  for  a  short  time ;  whereas  Melanitus  always  rests  on 
the  ground  and,  as  your  book  says,  generally  in  a  half-lying  position 
amongst  the  leaves,  rarely  upright.  I  have  often  looked  in  vain  for 
Satyrines  that  I  have  watched  carefully  settle  without  being  able  to 
find  them  except  after  carefully  scanning  every  inch  of  the  ground. 

As  to  the  habits  of  butterflies  at  different  seasons,  I  do  not  think 
there  is  any  more  activity  during  the  dry  season  than  during  the  wet ; 
of  course  the  number  of  insects  about  during  the  wet  months  is  more 
than  double  that  which  one  sees  during  the  dry  months:  this  is 
accounted  for  by  the  more  prolific  breeding  owing  to  greater  quantity 
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of  food.  Tbere  are  always  two  great  seasons  in  the  damp  parts  of 
India,  one  in  the  month  of  April,  just  touching  March  and  Maj,  and 
one,  by  far  the  "heaviest/*  as  the  natives  say  here,  in  the  months  of 
September  and  October,  which  exactly  correspoml  to  the  two  great 
shooting  times  of  the  trees  and  plants  of  all  kinds ;  nearly  all  the 
trees  flower  twice  in  those  parts,  also,  as  you  might  suppose,  there 
being  two  sprouting  seasons. 

When  we  were  breeding  butterflies  in  Kanara  we  found  that 
males  and  females  came  out  in  equal  numbers ;  which  fact  surprised 
us  much  at  the  time,  for  certain  species,  of  which  one  seldom  or  never 
sees  the  female,  such  as  Gharaxes  imna  and  schreiberi  (wardi)^  Euripui 
eonsimUU  and  many  of  the  "  blues.*'  When  one  does  come  across 
them  it  is  always  in  the  underwood  in  the  jungles,  while  the  males 
bask  openly  in  the  sun  on  the  tops  of  high  trees,  on  leaves  by  the 
road-side,  &c.  In  Earwar  (North  Eaiiara)  we  had  rare  opportunities 
for  observing  this  as  the  top  of  a  hill  close  by  was  1500  feet  above  sea 
level  where  we  lived  (Kar^ar  is  on  the  sea-beach),  and  the  trees  on 
the  summit  of  this  hill  are  all  stunted  by  the  strong  winds  and  are 
overtopped  in  places  by  huge  boulders  where  we  could  stand  and 
observe,  having  a  view  all  round  of  land  and  sea,  hill  and  plain  for  40 
miles  on  every  side.  Here,  on  muggy  days  in  the  monsoon,  when  the 
mists  were  driving  over  the  top  of  the  hill  from  the  Indian  Ocean, 
causing  intervals  of  strong  hot  sun,  light  and  cool  shade,  on  the 
summit,  butterflies  used  to  come  in  the  sunny  breaks  in  the  mist  and 
settle  in  hundreds — I  had  nearly  said  thousands — on  the  surrounding 
leaves ;  the  air  at  times  used  to  be  thick  with  them  chasing  each  other 
and  generally  enjoying  themselves.  All  these  butterflies,  without 
exception,  were  males ;  a  stray  female  would  come  up  through  the 
underwood  now  and  then,  but  never  to  stay.  A  female  Charaxes  imna 
or  gchreiberi  or  Cynthia  saloma  was  an  event  not  to  be  forgotten,  in 
fact  I  only  remember  once  seeing  one  of  the  last.  "We  learnt  a  lot 
about  the  habits  of  butterflies  in  those  days:  what  species  were 
^'baskers*'  and  what  were  not  for  example.  Cynthia  saloma,  and  five 
species  of  Charaxes  {imna^  wardi^  schreiheri^  fahius  and  athamas)  were 
the  most  persiutent  "  baskers  *'  of  the  lot :  then  there  were  *'  blues  *'  of 
the  genera  Vtrachola^  Camena,  Curetis  and  Tajuria  ;  Euthalia  lubentina 
and  garuda  would  come  along  later  in  the  day  ;  skippers  of  the  genera 
Bihoiig  (gena),  Hasora  (chiefly  chromus)^  Haipe  moorei :  Athytna 
inarina  and  mahesa  and  occasionally  A,  Melenophora.  None  of  the 
Fapilias  or  Pierines  ever  used  to  bask ;  the  only  Fapilio  that  ever 
came  up  to  the  top  for  the  sun  was  panope  (=  disHmilii),  and  th«n 
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chiefly  the  panope  form:  and  they  would  fly  backwards  and  for- 
wards oyer  the  trees,  but  rarely  settle.  Papilio  helenus,  tamilana, 
pammon,  liomedon,  would  come  past  in  the  underwood  but  neyer 
settled:  and  all  were  males,  without  exception.  The  "baskers** 
would  sit  with  their  wings  half  open  as  a  rule,  except  Euthalia^ 
which  always  sat  with  its  wings  spread  widely  out  on  a  leaf.  It  is 
noticeable  that  all  the  "  baskers  "  are  strong,  powerful  butterflies,  so 
have  little  to  fear  from  birds ;  the  weak,  brightly-coloured  butterflies 
never  seemed  to  come  and  bask  ;  the  strong  ones  are,  of  course,  often 
conspicuosly  brightly-coloured  too.  By  the  way,  when  a  Papilio 
settles  in  the  underwood,  which  of  course  they  constantly  do  in  shady 
places,  they  invariably  sit  with  the  front  wing  brought  down  to  cover 
the  bright  markings  on  the  hind-wing :  I  am  particularly  thinking  of 
P.  tamilana  (with  a  bright  peacock- blue  large  spot  on  the  hind- wing — 
belonging  to  the  P.  pari9  group)  ;  P.  helenus  (called  daksha  in  South 
India,  has  a  white  spot  where  tamilana  has  it  blue),  pammon  and 
liomedon  (with  white  markings  on  the  hind-wing),  &c.,  &c.  These 
Papilios  always  rest  with  their  wings  spread.  Others,  such  as  P. 
telephusy  sarpedon^  nomius,  agamemnon^  &c.,  always  rest  with  the  wings 
closed  over  their  backs. 

Has  any  explanation  ever  been  offered  as  to  the  meaning  or  use  of 
the  anal  black,  often  silver-  or  orange-centred  spots  on  the  hind-wings 
of  some  LycanidcB?  Or  have  you  ever  looked  at  them  vourself? 
Put  a  "blue"  having  such  spots  (Virachola^  Oamena^  Ops,  Creon, 
Arhopala,  &c.)  on  a  leaf  or  surface  in  its  natural  position,  with  the 
wings  closed  over  the  back  ;  the  black  spots  then  come  into  juxtaposi- 
tion with  a  flimsy  tail  to  each  one,  which  moves  in  the  tiniest  breeze. 
Looking  one  day  at  a  **  blue  '*  on  a  leaf  in  the  jungle,  I  took  the  spots 
for  the  head  of  a  Mantis  !  And,  as  if  the  resemblance  were  not  strong 
enough  when  at  rest,  the  movement  so  common  among  LycanidiS  of 
the  hind- wings  one  on  another  (as  if  the  butterfly  were  rubbing  them 
together  gently)  gave  the  "  Af  ant  is -head  "  the  appearance  of  moving 
from  side  to  side.  It  was  very  quaint.  And  it  struck  me  forcibly 
that  it  would  do  well  to  frighten  small  insects,  ants,  &c.  Or  perhaps 
birds  and  lizards  would  take  it  for  a  Mantis  and  thus  get  the  end^  of 
the  wings  instead  of  the  Lyeasnid's  body  ? 

But  there  is  no  end  to  this  sort  of  observation  ;  one  might  go  on 
for  ever  at  it. 

May,  1906. 
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XIII.  On  the  habits  of  a  species  of  Ptyelus  in  British  East 
Africa,  By  S.  L.  HiNDE.  Communicated,  with  Notes, 
by  Professor  E.  B.  PouLTON,  F.R.S. 

[Read  Jane  6th,  1906.] 

Plate    XIII. 

[Mr.  S.  L.  Hinde,  in  a  letter  written  from  Fort  Hall, 
British  East  Africa,  Jan.  12,  1903,  gives  the  following 
account  of  the  locality  and  mode  of  occurrence  of  an  insect 
which  is  closely  allied  to  Ptydvs  flavescens^  F.,  if  indeed  it 
is  not  actually  the  same  species. — £.  B.  P.] 

^  I  have  started  a  new  station,  which  ought  to  be  a  nice 
collecting  ground.  It  is  perhaps  6000  ft.  altitude,  on  the 
east  of  Kimingop  *  and  Sattima,  i,  e.  Aberdare  Range :  the 
bamboo  is  only  about  six  or  seve^n  miles  away.  The  Bam- 
boo Forest  is  about  9000  to  11,000  ft.  altitude.  Kenya 
(17,200  ft.)  is  about  fifty  miles  away,  across  the  Tana 
Valley. 

**  I  send  you  a  most  interesting  insect,  which  grouped 
resembles  flowers  in  the  imagines  and  fruit  or  buds  in  the 
larva;  it  is  a  cuckoo-spit  we  found  on  the  banks  of  the 
Chania  Biver  (where  I  have  placed  the  new  station) ;  the 
Chania  Biver  is  a  large  one,  not  marked  on  any  map.  The 
insects  were  on  a  large  tree,  perhaps  40  ft.  high,  and  almost 
every  branch  was  covered  with  insects,  and  there  was  a 
continuous  drip  under  the  tree  like  rain  from  their  secre- 
tions. When  within  6  to  10  ft.  or  more  of  the  insects 
they  looked  like  flowers  and  fruit  or  buds.  On  the  ground 
there  were  larvae  and  imagines,  singly  and  in  groups,  that 
had  fallen  oflf  the  tree.  I  broke  off  a  branch  covered  with 
insects  and  brought  it  to  the  tent.  Mrs.  Hinde  made 
sketches  at  once,  which  we  send  by  this  mail.  I  send  you 
also  a  box  of  the  insects  which  have  already  faded." 

Notes  by  Professor  E,  B,  Poulton. 

The  specimens  sent  by  Mr.  Hinde  in  illustration  of  his 
remarks  are  to  be  seen  in  the  British  Natural  History 

♦  In  a  letter,  dated  July  2,  1906,  from  Fort  Hall,  Mr.  Hinde 
writes  : — **  Kinangop  on  many  maps,  real  name  Nandarua  (altitude 
13,000  ft),  is  the  southern  end  of  the  Aberdare  or  Sattima  Range. 
The  insects  were  found  on  the  Chania  River  (altitude  5,800  ft.)  on 
the  ground  that  is  now  Nyeri  Cbvemment  Station,  sixteen  miles 
north-east  of  Nandarua." 
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Museum  and  the  Hope  Department,  Oxford  University 
Museum.  They  were  compared  by  Mr.  C.  O.  Waterhouse 
and  myself  with  specimens  of  Ptyelus  flavescens,  F.,  in  the 
British  Museum,  and  probably  belong  to  this  species,  allow- 
ing for  the  change  of  colour  descrifed  by  Mr.  Hinde  and 
shown  by  comparison  with  Mrs.  Hinde's  paintings,  repre- 
senting an  insect  for  which  flavescens  would  be  a  most 
appropriate  name. 

The  locality  given  on  Mrs.  Hinde's  drawings  is  Njreri. 

The  native  name  of  the  tree  appears  on  the  drawmgs  as 
"  Muroha."  I  have  sent  Mrs.  Hinde's  careful  drawing  of 
it  to  Eew,  and  the  Director  kindly  informs  me  that  it  is 
probably  a  species  of  Eeptapleurum  (Araliacese). 

Livingstone  observed  in  Angola  an  insect  evidently 
allied  to  the  Ptyelua  painted  by  Mrs.  Hinde.*  He  speaks 
of  it  as  congregating  in  small  companies  of  seven  or  eight 
on  the  smaller  branches  of  trees  of  the  Fig  family.  Such 
a  group  would  produce  three  or  four  pints  of  fluid  in  the 
course  of  a  night.  He  does  not  enable  us  to  infer  whether 
many  companies  inhabit  a  single  tree,  but  the  impression 
is  produced  that  the  numbers  are  very  much  less  than  those 
described  by  Mr.  Hinde  and  shown  in  Mrs.  Hinde's  draw- 
ings. Livingstone  believed  that  the  fluid  was  derived  from 
the  atmosphere  and  not  from  the  tree  and  made  some 
experiments  which  appeared  to  support  his  opinion.  They 
are  however  unconvincing,  while  so  improbable  a  conten- 
tion demands  for  its  establishment  the  most  incontro- 
vertible of  evidence. 

Dr.  David  Sharp,  F.RS.,  gives  the  following  account  of 
two  species  with  habits  somewhat  similar  to  those  described 
by  Mr.  Hinde: — **In  Madagascar  it  is  said  that  Ptyelus 
goicdoti  exudes  so  much  fluid  that  five  or  six  dozen  larvae 
would  about  fill  a  quart  vessel  in  an  hour  and  a  half  t 
.  .  .  Li  Ceylon  the  larva  of  Machssrota  gxiMigera  constructs 
tubes  fixed  to  the  twigs  of  the  tulip-tree,  and  from  the 
tube  water  is  exuded  drop  by  drop."  (Cambridge  Natural 
History,  Insects,  Pt.  IL  London,  1899,  pp.  677,  578.)  This 
latter  fact  is  opposed  to  Livingstone's  hypothesis,  inasmuch 
as  the  tube  would  tend  to  hinder  contact  with  the  air. 

The  interpretation  of  the  copious  exudation  is  almost 
certainly  to  be  found  in  the  relatively  small  amount  of 

*  "  Missionary  Travels  and  Researches  in  South  Africa,**  pp.  415- 
417.     London,  1867. 

t  See  also  Westwood,  Introd.  Mod.  Class.  Ins.,  Lond.  1840,  voL  ii, 
p.  433. 
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nutriment  contained  in  the  sap,  so  that  a  great  quantity 
must  pass  through  the  body  of  the  insect  in  order  to  yield 
a  sufficient  supply  of  food.  Analysis  of  sap  drawn  direct 
from  the  tree  as  compared  with  that  of  the  fluid  which 
has  passed  through  the  body  of  the  insect  might  well 
yield  interesting  results  bearing  upon  the  physiology  of 
insect  nutrition. 

The  frothy  covering  is  a  good  example  of  the  utilization 
of  an  excretory  substance  for  the  purposes  of  defence,entirely 
analogous  to  the  covering  of  faeces  constructed  by  many 
larvae,  the  calcium  carbonate  in  the  form  of  minute  arra- 
gonite  crystals  rubbed  into  its  cocoon  by  Bombyx  neustriay 
or  the  hardened  paste  of  calcium  oxalate  excreted  and 
made  use  of  by  the  larva  of  Eriogaster  lanestris. 

Dr.  David  Sharp  (1.  c.  p.  578)  makes  the  foUowiog  state- 
ment concerning  the  protective  value  of  the  froth : — **  The 
frog-spit  is  considered  by  some  naturalists  to  be  a  pro- 
tective device;  the  larvae  are,  however,  a  favourite  food 
with  certain  Hymenoptera,  which  pick  out  the  larvae  from 
the  spits  and  carry  them  off  to  be  used  as  stores  of  pro- 
visions for  their  larvae."  It  is  strange  that  Dr.  Sharp 
should  quote  this  observation  as  if  in  refutation  of  the 
opinion  that  the  secretion  is  protective.  I  do  not  know 
of  a  single  naturalist,  except  the  late  Dr.  Haase,  who  holds 
or  has  held  that  any  defence  of  this  kind  is  effective 
against  all  enemies  and  that  universal  immunity  is  thereby 
conferred.  Such  a  conclusion  is  unthinkable,  and  yet  it 
is  the  only  conclusion  controverted  by  Dr.  Sharp's  state- 
ment. The  category  of  special  defences  to  which  belongs 
the  covering  of  froth  involves  conspicuousness  and  easy 
capture  by  special  classes  of  enemies.  But  can  it  be 
doubted  that  the  adaptation  confers  nevertheless  a  balance 
of  advantage  in  the  struggle  for  existence  ?  The  justifica- 
tion of  any  such  doubt  requires  evidence  on  a  very  different 
scale  from  that  brought  forward  by  Dr.  Sharp. 

The  method  by  which  the  froth  is  produced  has  been 
misunderstood  and  erroneously  described  probably  by  every 
author  who  has  written  upon  the  subject,  until  it  was 
studied  by  my  friend,  Professor  E.  S.  Morse  of  Salem, 
Massachusetts.  Even  his  account  is  but  little  known  by 
entomologists,  because  published  in  a  somewhat  unusual 
channel*     The  general  statement  has  always  been  that 

♦  At  first  in  an  elementary  book  on  zoology  :  later  in  Appleton's 
*  Popular  Science  Monthly  "  for  May  1900,  p.  23. 
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the  Aphrophora  secretes  or  emits  the  froth  ftt)m  its  body. 
Thus  Dr.  Sharp  summarizes  the  older  opinion  in  the 
follo¥dng  words: — ".  .  When  in  the   immature  stages, 
certain  of  them  [Cercopida]  have  the  art  of  emitting  the 
liquid  in  the  form  of  bubbles  which  accumulate  round  the 
insect  and  conceal  it"  (1. c.  p.  577).   Professor  Morse  shows 
that  when  the  insect  is  cleared  from  the  bubbles  and 
placed  on  its  food- plant,  '*  it  will  crawl  quite  rapidly  along 
the  stem  .  .  .  ,  stopping  at  times  to  pierce  the  stem  for 
the  purpose  of  sucking  the  juices  within,  and  finally 
settling  down  in  earnest,  evidently  exerting  some  force  in 
thrusting  its  piercing  apparatus  through  the  outer  layers, 
as  shown  by  the  firm  way  in  which  it  clutches  the  stem 
with  its  legs.     After  sucking  for  some  time,  a  clear  fluid 
is  seen  to  slowly  exude  from  the  posterior  end  of  the 
abdomen,  flowing  over  the  body  first  and  gradually  filling 
up  the  spaces  between  the  legs  and  the  lower  part  of  the 
body  and  the  stem  upon  which  it  rests.  .  .  .  During  all 
this  time  not  a  trace  of  an  air-bubble  appears ;  simply  a 
clear,  slightly  viscid  fluid  is  exuded,  and  this  is  the  only 
matter  that  escapes  from  the  insect.  .  .  .  This  state  of 
partial  immersion  continues  for  half-an-hour  or  more.  .  .  . 
Suddenly  the  insect  begins  to  make  bubbles  by  turning 
its  tail  out  of  the  fluid,  opening  the  posterior  segment, 
which  appears  like  claspers,  and  grasping  a  moiety  of  air, 
then  turning  the  tail  down  into  the  fluid  and  instantly 
allowing  the  enclosed  air  to  escape.  .  .  .  These  movements 
go  on  at  the  rate  of  seventy  or  eighty  times  a  minute. 
At  the  outset  the  tail  is  moved  alternately  to  the  right 
and  left  in  perfect  rhythm,  so  that  the  bubbles  are  dis- 
tributed on  both  sides  of  the  body,  and  these  are  crowded 
towards  the  head  till  the  entire  fluid  is  filled  with  bubbles, 
and  the  froth  thus  made  runs  over  the  back  and  around 
the  stem."     Many  other  interesting  facts  and  observations 
are  recorded  in  this  paper  which  should,  I  think,  be  repro- 
duced in  a  more  accessible  form,  together  with  the  simple 
but  entirely  adequate  illustrations.     The   probability  of 
some  accessory  aid  to  respiration  by  means  of  thin-walled 
leaf-like  appendages  is  also  discussed.   The  whole  problem 
of  the  respiration  of  the  insect  enclosed  in  its  mass  of 
froth  would  be  a  fascinating  subject  of  inquiry.     The  mere 
contemplation  of  it  is  ^enough  to  bring  home  the  utter 
improbability  of  the  older  view  as  to  the  origin  of  the 
included  gas. — E.  B.  Poulton. 
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Explanation  of  Plate  XIII. 


The  main  drawing  of  the  larvae,  etc.,  on  the  ti-ee  was  made  from 
life  by  Mrs.  S.  L.  Hinde  on  Dec.  5,  1902.  It  is  reduced  to  about 
f  of  the  natural  size. 

The  two  drawings  of  the  perfect  insect  with  wings  expanded  and 
closed  respectively  and  the  two  drawings  of  the  immature  stages 
were  made  from  life  by  Mrs.  Hinde  on  Dec.  2,  1902.  These  are 
unreduced. 
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Separate  insects,  natural  size :  chief  drawing  about  i. 


Andre  &  Sleigh.  Ltd. 


Ptyelus  sp.,  probably //i2u^jc^wj  F.  upon  an  Araliaceous  tree  in  the  Aberdare  Range, 
British  East  Africa,  Dec.  2—5,  1902. 
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XX.  A  permanent  record  of  British  Moths  in  their  ncUurcd 
attitudes  of  rest.  B;  A.  H.  Hamm,  Assistant  in  the 
Hope  Department  of  Zoology,  Oxford  University 
Museum.  Communicated  by  Professor  K  B. 
PouLTON,  D.  Sa,  F.RS. 

[Read  November  2l8t,  1906.] 

Plate  XXIX 

Naturalists  Lave  often  described  the  remarkable  har- 
mony between  many  of  our  common  insects  and  their 
environment.  Indeed  no  one  can  have  collected  or 
observed  insects  without  noticing  this  for  himself,  par- 
ticularly in  the  species  which  usually  rest  upon  tree- 
trunks,  rocks  and  walls. 

Although  the  art  of  photography  has  recently  made 
such  rapid  strides  and  has  been  utilized  so  successfully  to 
demonstrate  and  record  many  of  the  processes  and  facts 
of  Nature,  very  little  has  been  done,  so  far  as  I  am  aware, 
to  illustrate  by  its  means  the  attitudes  and  resting  habits 
of  our  common  insects.  Now,  however,  by  the  develop- 
ment and  perfection  of  "half-tone"  illustration,  figures 
can  be  multiplied  to  an  indefinite  extent  easily,  inexpen- 
sively, and  so  far  as  the  printing  is  concerned  in  a  perma- 
nent form.  The  paper  it  is  to  be  feared  is  '*  another  story," 
and  one  which  requires,  but  has  not  as  yet  received  serious 
consideration  on  behalf  of  posterity.  The  natural  histories 
of  British  insects  of  the  immediate  future  will  I  believe 
be  largely  illustrated  in  this  way,  and  the  present  paper 
is  an  attempt  to  demonstrate  the  feasibility  and  success 
of  the  method. 

Any  one  unacquainted  with  living  insects  in  their 
natui^  surroundings  entirely  fails  to  appreciate  and  value 
the  various  colours  and  patterns  seen  on  glancing  through 
a  collection  of  insects,  more  especially  Lepidoptera.  Even 
less  is  he  able  to  understand  their  meaning  in  the  illustra- 
tions of  the  numerous  works  on  the  subject.  It  is  not 
too  much  to  claim  that  the  figures  on  Plate  XXIX  are 
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not  open  to  this  criticism,  and  that  the  moths  represented 
tell  their  own  story  at  once  to  experienced  naturalist  or 
beginner  alike.  And  this  is  just  because  the  figures  are  an 
accurate  register  of  the  insects  in  positions  assumed  by 
them  on  surfaces  chosen  by  them. 

Fig.  1  on  Plate  XXIX  shows  the  male  of  Hybemia 
lev^copJiseariut  Schiff.,  one  of  the  commonest  and  earliest 
moths  to  appear  in  our  oak  woods.  The  example  here 
shown  is  fairly  typical  of  this  extremely  variable  insect. 
The  figure  shows  the  moth  in  its  characteristic  attitude 
with  the  body  approximately  horizontal.  The  object  of 
this  position  is  also  well  seen,  viz.  in  order  to  bring  the 
dark  markings  or  bars  of  the  fore-wings  into  parallelism 
with  the  dark  lines  of  shadow  in  the  main  fissures  of  the 
oak  bark.  Thus  the  attitude  has  an  obvious  procryptic 
meaning.  In  this  and  in  all  the  other  figures  illustrating 
this  paper  the  natural  orientation  of  the  moths  was  care- 
fully preserved  on  the  negatives  and  is  now  recorded  on 
the  Plate. 

Another  very  common  species,  Tephrosia  hiundulariay 
Bork.,  occurs  in  nearly  every  wood  throughout  the  country. 
In  the  south  where  the  pale  typical  form  occurs  unmixed 
with  others  the  insect  is  far  more  conspicuous  than  leuco- 
phsearia.  This  is  especially  the  case  when  it  is  found  on  one 
of  its  usual  resting  places,  the  dark  bark  of  the  larch.  On 
oak,  however,  it  is  far  less  prominent  Fig.  2  represents 
the  female  at  rest  upon  this  'tree  in  its  usual  attitude, 
which  is  to  be  interpreted  in  the  same  manner  as  in  the 
species  last  described.  The  asymmetrical  position  of  the 
wings  is  doubtless  due  to  the  costal  margin  of  the  right 
fore-wing  being  fitted  closely  against  the  side  of  the 
vertical  fissure  in  the  bark.  Had  the  attitude  been  sym- 
metrical both  sides  of  the  fissure  would  have  been  entirely 
covered  by  part  of  one  wing  and  a  more  conspicuous  effect 
produced. 

JSupithecia  aibreviatay  St.,  as  every  one  knows  who  has 
had  experience  of  "  trunk-searching "  for  "  Pugs,"  is  very 
difficult  to  find  when  at  rest  upon  oak  ;  so  much  so  indeed 
that  collectors  generally  prefer  to  hunt  the  smooth  stems 
of  the  underwood,  where  it  is  far  more  easily  detected. 
In  Fig.  3  is  seen  a  specimen  of  this  common  "Pug** 
fitting  into  a  depression  in  the  bark  of  an  oak,  and  the 
beautiful  manner  in  which  it  harmonizes  with  its  environ- 
ment is  very  evident.     The   main  lines  of   the   moth's 
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markings  are  seen  to  be  rendered  vertical  by  the  attitude, 
as  in  the  moths  represented  in  Figs.  1  and  2. 

Among  the  moths  which  are  usually  found  at  rest  upon 
rocks  or  stone  walls  the  species  of  the  genus  BryophUa  are 
probably  the  best  known.  The  well-known  B,  perlay  Fabr., 
is  so  common  everywhere  throughout  the  country  that 
very  little  need  be  said  of  it.  The  range  of  variation  in 
this  moth  is  not  very  great,  although  in  a  few  districts  it 
tends  to  resemble  some  local  peculiarity  in  the  prevailing 
tints  of  the  walls  upon  which  it  both  feeds  as  a  larva  and 
rests  as  an  ima^o.  A  typical  example  is  shown  in  Fig.  4, 
upon  an  old,  lichen-covered,  stone  wall.  The  peculiar  grey 
lichen-like  markings  of  its  fore-wings  are  seen  to  blend 
almost  perfectly  with  the  surface  upon  which  the  moth  is 
resting.  B,  murcdis,  Forst.  =  glavdifera,  Hiibn,,  is  a  species 
chiefly  confined  to  our  southern  coasts  and  presents  an 
interesting  contrast  to  B,  perla  in  its  great  variability, 
ranging,  as  it  does,  from  a  grey  through  a  number  of  inter- 
mediate shades  to  a  very  dark  green.  This  wide  range  of 
variation  may  be  seen  in  a  single  district,  as  I  have  found 
in  the  locality  in  which  I  have  chiefly  observed  it,  viz. 
South  Devon,  where  however  the  darker  forms  predomi- 
nate. By  this  great  variability  the  species  is  much  aided 
in  the  struggle  for  existence  in  localities  where  stone  walls 
and  rocks  are  as  varied  in  hue  as  they  are  in  South  Devon. 
Fig.  5  shows  one  of  the  darker  forms  which  are  extremely 
wdl  concealed  on  many  of  the  walls.  In  this  particular 
instance  the  moth  was  rather  more  conspicuous  than  usual. 
Fig.  6  is  an  example  of  the  yellowish-green  form,  which 
is  less  common  than  the  other.  It  is  however  equally 
well  protected  when  at  rest  on  walls  or  rocks  covered  with 
yeUowish-green  lichens.  It  is  to  be  observed  that  the 
moths  of  this  genus  adopt  no  special  orientation  in  their 
attitudes  of  rest,  a  fact  which  is  in  correspondence  with 
the  irregular  growth  of  lichen-masses  on  stone. 
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Explanation  of  Plate  XXIX. 


Photographed  direct  from  nature,  natural  size. 

The  orientation  of  the  living  insects  is  accurately  recorded  on  the 
plate  in  every  case. 

FiQ.  1.  Hyhemia  leucophsea/ria,  Schiff.,  i,  at  rest  on  an  oak  trunk 
with  head  to  the  right,  ahout  3^  feet  from  the  ground, 
Bagley  Wood,  near  Oxford,  March  9, 1902. 

2.  Tephrosia  hiundvUaria,  Bork.,  ? ,  at  rest  on  an  oak  trunk 

with  head  to  the  right,  about  3  feet  from  the  ground, 
Henwood,  near  Oxford,  May  10,  1902. 

3.  E\ipUhecia  ahbreviata,  St.,  at  rest  on  an  oak  trunk  in  a 

crevice  of  the  bark,  about  1^  feet  from  the  ground, 
Henwood,  near  Oxford,  Apnl  27,  1902. 

4.  BryophUa  perla,  Fabr.,  at  rest  on  an  old  lichen-covered 

stone  wall,  ^  feet  from  the  ground,  Cheyney  Lane,  near 
Oxford,  August  23, 1902. 

5.  B.  muralisj  Forst  =  glandiferaf  Hilbn.,  at  rest  on  a  stone 

wall  2  feet  from  the  ground,  Newton   Abbot,   South 
Devon,  August  15,  1902. 

6.  B,  mtmzZis,  at  rest  on  an  old  lichen-covered  stone  wall, 

3  feet  from  the  ground,  near  the  Coast  Gaaid  Station, 
Dawlish,  South  Devon,  August  13,  1902. 


Digitized  by 


Google 


Trans.  Eni.  Soc.  Lond.^  1906.     Plate  XXIX, 


5.    Bryophila  muralis,  on  stone.  6.    Bryophila  niiiralis.  ou  ntone. 

A.  H.  Hamm,  phot.  All  figures  are  the  uataral  sise.  Andre  &.  Sleigh. 

British  Moths  in  their  natural  attitudes  of  rest  on  Bark  or  Stone. 
Photographed  from  Nature  in  1902. 


Digitized  by  VjOOQIC 


Digitized  by 


Google 


11 


(    323    ) 

« 

XVI.  Fredaceous  Insects  and  thdr  Prey.  By  Edwjoid  B. 
PouLTON,  D.Sc.,  M.A.,  LL.D.  Princeton,  F.R.S., 
Hope  Professor  of  Zoology  in  the  University  of 
Oxford,  Fellow  of  Jesus  College,  Oxford. 

PART  I. 

Fredaceous  Diptera^  Nevroptera,  Hemiptera,  OrtJwpiera^  and 

ColeopUra. 
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Introduction  to  Part  I. 

The  following  memoir,  including  numerous  and  varied 
groups  of  insects,  has  made  large  demands  on  the  time  and 
work  of  many  naturalists.  It  is  a  pleasant  duty  to  speak 
of  the  extremely  kind  and  sympathetic  help  by  which 
alone  the  publication  has  been  rendered  possible :  help  in 
bringing  together  a  large  mass  of  original  records ;  help  in 
working  out  the  material  and  in  searching  through  the 
literature  of  the  subject.  I  must  admit  that  in  the  desire 
for  the  utmost  fulness  and  precision  in  the  data  and 
the  determinations,  my  friends  have  been  somewhat  bur- 
dened with  correspondence  :  the  one  to  whom  I  owe  the 
most  even  likened  me  to  a  "  pom-pom " !  I  fear  indeed 
that  among  the  chief  reasons  for  welcoming  the  final 
appearance  of  the  paper  will  be  a  feeling  of  relief  and 
security,  of  a  haven  of  rest  where  the  inexorable  letter- 
writer  will  cease  from  troubling. 

In  addition  to  the  solid  contributions  of  material  upon 
which  this  paper  has  been  built,  the  unceasing  contact 
with  sympathetic  friends  has  been  in  itself  a  source  of 
encouragement  and  inspiration.  Where  is  there  a  subject 
the  equal  of  natural  history  in  bringing  about  friendly 
co-operation  in  the  labour  of  accumulating  evidence  or  of 
solving  some  diflBcult  problem  ? 

The  material  of  this  memoir  is  far  more  due  to  the 
eflForts  of  Colonel  J.  W.  Yerbury  than  to  any  other 
naturalist.  It  was  chiefly  but  by  no  means  exclusively 
collected  in  the  British  Islands,  and  has  contributed  to 
nearly  all  the  groups  of  predaceous  insects.  In  the  section 
devoted  to  Empidse,  the  specimens  collected  by  Colonel 
Yerbury  more  than  equal  those  obtained  by  all  other 
naturalists  put  together. 

Next  in  importance  is  the  splendid  series  of  examples 
collected  by  Mr.  Guy  A.  E.  Marshall  in  South  Africa,  the 
great  majority  from   the    neighbourhood    of   Salisbury, 
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Mashonaland.  During  the  past  five  years  Dr.  T.  A. 
Chapman  has  presented  to  the  Hope  Department  a  fine 
series  of  predaceous  insects  and  their  prey  firom  a  number 
of  European  localities,  chiefly  Spain.  Mr.  H.  St  J.  K. 
Donisthorpe  has  for  many  years  presented  valuable  material 
in  many  groups  of  predaceous  insects  from  numerous 
British  localities.  In  the  course  of  a  visit  to  La  Qranja 
in  the  Sierra  Quadarrama,  Spain,  I  was  able,  in  July  1902, 
to  make  a  considerable  collection  of  Asilid  flies  and  their 
prey,  and  in  particular  to  study  the  habits  of  Daaypogon 
diadema,  which  is  very  abundant  in  that  locality. 

Small  collections  of  material  making  up  altogether  an 
important  part  of  the  foundation  on  which  this  paper  rests 
have  been  contributed  by  the  following  naturalists : — Mr. 

C.  N.  Barker  and  Mr.  F.  Muir  from  the  neighbourhood  of 
Durban,  Natal;  Mr.  S.  A.  Neave,  from  N.E.  Rhodesia; 
Rev.  K.  St.  Aubyn  Rogers,  from  British  East  Africa ;  Lieut. 
T.  Bainbrigge  Fletcher,  from  Port  Sudan ;  Mr.  E.  K  Green, 
from  Ceylon;  CoL  C.  T.  Bingham,  from  Burma;  Dr.  Richard 
Evans,  from  near  Penang ;  Mr.  J.  C.  Kershaw,  from  Macao ; 
Rev.  F.  D.  Morice,  Monsieur  Chretien,  Mr.  Q.  C.  Champion, 
Mr.  W.  Holland,  and  Mr.  A.  H.  Hamm,  from  Spain. 

Small  collections  from  British  localities  have  been 
presented  by  Mr.  Edward  Saunders,  F.RS.,  Dr.  Q.  B. 
Longstaff,  Mr.  W.  J.  Lucas,  Mr.  A.  H.  Hanmi,  and  Mr.  J. 
Collins ;  and  single  examples  by  Commander  J.  J.  Walker, 
Mr.  R  Shelford,  Mr.  W.  Holland,  Mr.  A.  J.  Chitty,  Mr.  L. 

D.  Saunders,  Mr.  H.  A.  Saunders,  Mr.  J.  E.  Collin,  and 
Mr.  E.  A.  Cockayne. 

Many  naturalists  have  rendered  kind  assistance  by 
drawing  attention  to  published  or  manuscript  records. 
Many  interesting  British  records,  several  of  them  now 
published  for  the  first  time,  were  kindly  communicated  by 
Colonel  J.  W.  Yerbury  and  Mr.  Claude  Morley;  and 
valuable  help  of  the  same  kind  was  afforded  by  Mr.  0.  H. 
Verrall,  Mr.  J.  E.  CoUin,  Mr.  G.  C.  Bignell,  and  Mr.  G.  T. 
Porritt.  Mr.  W.  L.  Distant  kindly  drew  my  attention  to 
many  published  records  of  the  attacks  of  predaceous  insects, 
especially  in  South  Africa. 

It  is  equally  pleasant  to  acknowledge  all  the  kind  help 
received  in  working  out  the  material,  half  of  which,  viz. 
the  prey,  was  generally  in  bad  condition  and  very  difficult 
to  determine.  Here  also  I  am  chiefly  indebted  to  Colonel 
J.  W.  Yerbury,  who  has  devoted  an  immense  amount  of 
time  and  labour  to  the  largest  part  of  the  collection,  the 
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Diptera.  In  this  group  very  kind  help  has  also  been 
received  in  special  cases  from  Mr.  Q.  H.  Verrall,  Mr.  J.  E. 
Collin  and  Mr.  E.  E.  Austen.  In  working  out  the 
Neuroptera  kind  assistance  was  received  from  Mr.  W.  J. 
Lucas,  Mr.  W.  F.  Kirby,  Mr.  Kenneth  J.  Morton  and  Mr. 
C.  A.  Briggs ;  the  Orthoptera,  by  SefLor  Don  Ignacio 
Bolivar,  Mr.  W.  F.  Kirby  and  Mr.  R.  Shelford;  the 
Lepidoptera,  by  Sir  George  F.  Hampson,  Dr.  F.  A  Dixey, 
Mr.  J.  Hartley  Durrant  and  Mr.  R.  South  ;  the  European 
and  British  Khynchota,  by  Mr.  Edward  Saunders,  F.K.S. ; 
the  Rhynchota  from  other  parts  of  the  world,  by  Mr.  W.  L. 
Distant ;  the  Coleoptera,  by  Commander  J.  J.  Walker,  Mr. 
Guy  A  K  Marshall,  Mr.  G.  J.  Arrow,  Mr.  C.  J.  Gahan,  Mr. 
G.  C.  Champion,  and  Mr.  W.  Holland. 

The  Hymenoptera  have  been  especially  difficult.  Mr. 
Edward  Saunders,  F.R.S.,  has  determmed  the  European  and 
British  Aculeates ;  Colonel  C.  T.  Bingham,  the  Oriental 
and  African  Aculeates  and  Parasitica ;  Mr.  Claude  Morley, 
the  European  and  British  Parasitica ;  Rev.  F.  D.  Morice, 
the  European  and  British  TerUhredinidsB',  Mr.  A.  J.  Chitty 
devoted  much  time  to  the  difficult  problem  presented  by  a 
minute  Cynipid. 

A  minute  species  of  Collembola,  which  had  puzzled 
many  naturalists,  was  finally  traced  to  its  true  position  by 
Mr.  Claude  Morlejr. 

The  British  Spiders  have  been  kindly  studied  by  Mr.  F. 
P.  Smith,  but  the  results  of  his  labours  are  almost  confined 
to  the  material  for  Part  IL 

Special  inquiries  have  been  courteously  answered  by 
Mr.  C.  O.  Waterhouse,  Mr.  G.  T.  Lyle,  Mr.  H.  0.  Forbes 
and  Mr.  W.  R.  Ogilvie-Grant,  as  well  as  by  the  naturalists 
whose  names  have  been  already  mentioned. 

Numerous  errors  are  so  difficult  to  avoid  in  a  memoir  of 
this  kind,  dealing  with  such  varied  material  and  bristling 
with  data,  that  exceptional  time  and  trouble  have  been 
devoted  to  the  correction  of  proofs.  Not  only  have  they 
been  read  several  times  by  the  writer,  but  the  following 
friends  have  also  most  kindly  been  through  them  ana 
made  many  corrections  and  valuable  suggestions: — Mr. 
Edward  Saunders,  F.R.S.,  Colonel  J.  W.  Yerbuiy,  Mr.  G. 
H.  Verrall,  Mr.  J.  K  Collin,  Mr.  Claude  Morley,  Mr.  G.  A. 
K  Marshall,  and  Commander  J.  J.  Walker.  Mr.  W.  J. 
Lucas  read  through  the  proofs  of  the  Neuroptera.  Mr. 
Marshall  also  rendered  the  kindest  assistance  in  bringing 
together  upon  a  single  copy  the  corrections  on  six  sets  of 
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proofs.  Mr.  R.  Sbelford,  M.A.,  and  Mr.  A.  H.  Hamm  have 
not  only  read  proofs^  but  they  have  also  greatly  helped  me 
in  comparing  them  with  the  data  on  the  specimens.  It  is 
impossible  to  hope  that  mistakes  have  been  entirely 
avoided,  bnt  at  any  rate  exceptional  labour  has  been  ex- 
pended upon  their  reduction  to  the  lowest  possible  number. 

The  present  memoir  was  undertaken  in  order  to  deter- 
mine, as  far  as  possible,  the  enemies  of  those  groups  of 
insects  which  are  believed  on  good  grounds  (see  especially 
Mr.  G.  A.  E.  Marshall's  experiments  recorded  in  Trans. 
Ent.  Soc.  Lend.  1902,  pp.  292 — 105)  to  be  snecially  de- 
fended against  entomophagous  Vertebrates.  So  far  from 
following  Haase  in  the  belief  that  such  groups  enjoy  abso- 
lute immunity  from  all  attacks,  including  those  of  parasites, 
it  seemed  probable  that  the  lessened  exposure  to  Vertebrate 
enemies  would  be  largely  compensated  by  a  relatively  in- 
creased exposure  to  predaceous  Invertebrata,  und  especially 
insect&  And  this  conviction  has  been  confirmed  even 
more  fully  than  would  have  been  anticipated  from  the 
limited  extent  of  the  recorded  material.  Thus  it  will  be 
found  from  African  records  alone  that  the  widely  mimicked 
Limnas  ehrysippus  has  been  seen  to  be  devoured  by  an 
Asilid  fly,  a  large  Dragonfly,  and  a  Locustid;  while 
another  species  of  Locustid  and  a  lar^e  wasp  have  been 
found  eating  the  larva.  Attacks  by  predaceous  insects  upon 
the  specially  defended  groups  of  Ccneoptera,  and  upon  the 
stinging  Hymenoptera  are  also  proportionately  numerous. 

It  was  originally  intended  to  conclude  the  present  paper 
with  a  large  number  of  records  of  predaceous  Hymenoptera 
and  their  prey,  chiefly  due  to  the  energy  and  power  of 
observation  of  Mr.  A.  H.  Hamm,  who  is  especially  devoted 
to  the  study  of  the  Fossorial  group.  It  was  not  at  first 
contemplated  that  any  attempt  would  be  made  to  search 
through  the  vast  literature  of  this  subject,  extending  through 
two  centuries  and  a  half.  This  widening  of  the  field  of 
work  was  brought  about  through  a  misunderstanding.  I 
wrote  to  my  kind  fiiend  Mr.  Edward  Saunders  for  records 
of  attacks  by  Fossors,  meaning  such  records  as  are  con- 
tained in  his  note-books  or  on  the  specimens  in  his 
collection.  In  reply  he  sent  me  a  most  valuable  abstract 
of  recent  literature  on  the  subject,  and  expressed  the 
opinion  that  a  list  of  the  published  records  was  greatly 
needed.  Under  these  circumstances  Mr.  A.  H.  Hamm 
began  to  search  systematically  and  was  soon  aided  by 
Mr.  R.  SheUbrd  and  Commander  Walker.    A  little  later 
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Mr.  0.  A.  K  Marshall  joined  in  the  work,  and  after  a  time 
convinced  me  that  it  would  be  better  to  defer  the  records 
of  predaceous  Hymenoptera  to  a  second  part  So  much 
has  been  done  that  the  paper  would  appear  to  be  a  com- 
plete abstract  of  literature  bearing  on  the  subject ;  and  if  it 
failed  to  be  truly  complete  great  harm  would  be  done ;  for 
the  way  to  an  adequate  statement  would  certainly  be  barred 
for  many  years  to  come.  It  was  therefore  determined  to 
put  off  the  appearance  of  Part  II,  devoted  to  the  predaceous 
Hvmenoptera,  until  the  abstract  of  published  records  is  as 
full  and  complete  as  it  can  be  made.  It  is  believed  that  the 
work  will  be  finished  early  in  1907,  and  that  no  long  interval 
need  elapse  between  the  two  sections  of  the  memoir. 

The  8ame  argument  does  not  apply  to  the  First  Part, 
which  is  in  the  main  a  presentation  of  new  records,  and 
does  not  profess  to  contain  anything  like  a  complete 
abstract  of  the  published  records  scattered  chiefly  in  the 
form  of  brief  notes,  though  a  voluminous  literature.  At 
the  same  time  any  published  statements  which  have  come 
to  light  are  included ;  and  many  more  will  certainly  be 
found  in  the  systematic  search  for  records  of  predaceous 
Hymenoptera.  Any  such  additions  to  Part  I  will  appear 
in  the  form  of  an  Appendix  at  the  end  of  Part  II. 

I  desire  to  thank  the  Council  for  their  courtesy  in 
permitting,  as  an  exceptional  privilege,  the  inclusion  of 
predaceous  insects  and  their  prey  captured  after  the  date  at 
which  the  paper  was  read, — June  6th,  1906.  All  such  addi- 
tions will  be  immediately  recognized  by  their  dates.  O  wing 
to  this  concession  many  of  the  conclusions  rest  upon  a  far 
broader  foundation  than  would  otherwise  have  been  possible. 

It  is  hoped  that  this  paper  will  be  of  some  use  to  those 
who  are  interested  in  the  problems  of  Economic  Entomol<^ 
rather  than  in  the  study  of  Insect  natural  history  or  bio- 
nomics for  their  own  sake.  With  this  object  the  popular 
names  have  been  used  whenever  possible,  and  the  classifica- 
tory  position  of  the  prey  indicated.  I  have  been  much  im- 
pressed with  the  imperative  necessity  for  the  accumulation 
on  a  very  large  scale  of  this  kind  of  evidence^  if  trustworthy 
conclusions  are  to  be  reached — conclusions  safe  enough  to 
become  the  justification  for  practical  measures.  It  is  not 
sufficient  to  know  that  an  insect  is  predaceous,  and  that  it 
is  believed  in  a  general  way  to  attack  particular  species  or 
groups  of  species.  We  need  precise  records  and  the  care- 
ful preservation  of  material  for  critical  examination  in  the 
hiture.    Thus  it  will  be  found  in  numbers  of  cases  that 
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the  predaceous  species  frequently  or  even  normally  attack 
insects  which  are  themselves  predaceous  or  parasitic,  in 
such  instances  tending  towards  the  preservation  rather 
than  the  destruction  of  insect  life.  It  is  unnecessary  to 
quote  instances  when  they  will  be  found  in  numbers 
scattered  through  the  following  tabulated  records ;  but  I 
may  allude  to  the  amusing  reciprocity  exhibited  by 
examples  268  and  293.  In  uie  former  an  Empid  fly  was 
devouring  the  Anthomyid  fly,  Caricea  tigrina :  in  the  latter 
Caricea  tigrina  was  devouring  an  Empid  ! 

In  order  to  facilitate  reference,  all  records  in  Part  I  of 
this  memoir  have  been  conspicuously  numbered.  In  Part 
II,  dealing  with  the  predaceous  Hymenoptera,  the  reference 
numbers  will  be  confined  to  original  records,  published 
for  the  first  time.  The  difference  in  method  is  due  to 
the  small  proportion  in  Part  I  of  examples  previously 
published,  as  contrasted  with  their  immense  preponderance 
m  Part  II. 

The  study  of  the  original  records  here  brought  forward  and 
their  comparison  with  the  results  obtained  in  the  future, 
will  be  aided  by  a  statement,  made  whenever  possible,  of 
the  collection  in  which  each  example  is  to  be  found.  The 
words,  "  In  Hope  Dep.,"  "  In  Brit.  Mus.,"  etc.,  appearing 
beneath  the  name  of  the  predaceous  species  implies  that 
the  prey  as  well  as  the  captor  exists  in  the  collection  indi- 
cated. A  modified  statement  will  make  it  clear  when  the 
captor  alone  or  the  prey  alone  is  known  to  be  in  existence. 

References  to  previous  publication  will  in  Part  I  be  found 
under  the  name  of  the  observer.  For  the  sake  of  brevity 
the  publications  of  the  Entomological  Society  of  London 
are  indicated  by  no  more  than  the  abbreviation  "  Trans."  or 
"  Proc.,**  together  with  the  year  of  publication  and  page. 

In  Part  I  the  Orders  to  which  the  predaceous  insects 
belong  are  treated  merely  in  the  order  of  the  number  of 
records.  It  will  at  once  be  recognized  that  evidence  of 
importance  has  only  been  obtained  in  the  Diptera  of  Part 
I  and  the  Hymenoptera  Aculeata  of  Part  II. 

I.  DIPTERA. 

The  records  in  the  first  part  of  this  memoir  are  set  forth 
in  a  tabular  form,  beginning  with  the  family  which  stands 
foremost  among  predaceous  Diptera, — the  Asilida. 

A.  ASILID^  AND  THEIR  PrEY. 
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Certain  general  conclusions  of  much  interest  may  be 
reached  from  the  study  of  the  preceding  list. 

Proportions  of  the  Sexes. 

Females  are  far  more  commonly  found  with  prey  than 
males — bein^  in  fact  between  three  and  four  times  as 
numerous.  These  results  will  be  found  to  be  curiously 
reversed  in  the  case  of  the  Empidse  (p.  888).  The  following 
table  shows  the  exact  proportion  of  the  two  sexes  in  the 
recorded  examples : — 


FBMALS& 

MALES. 

8SX 
DOUBTTUL. 

DatypogomnsR 

51 

17 

10 

Laphrina 

12 

2 

1 

AaUina 

97 

28 

8 

Totals 

160 

47 

19 

Nos.  225  and  226  are  omitted  from  the  above  table, 
but  the  total  reaches  226  because  three  individuals  are 
included  under  the  single  No.  117. 

Analysis  of  the  Prey. 

Although  conclusions  of  interest  at  once  suggest  them- 
selves when  the  sexes  of  Asilid  victims  are  studied,  the 
consideration  of  this  part  of  the  subject  is  postponed  until 
after  the  accumulation  of  a  far  larger  number  of  data. 

Before  proceeding  to  consider  the  list  of  AsUidm  in 
detail  it  is  of  importance  to  analyse  the  prey  as  a  whole. 
We  shall  thus  gain  a  standard  with  which  to  compare  the 
habits  of  particular  species  and  genera  of  these  predaceous 
flies. 

ANALYSIS  OF  PREY. 


I.  Orthoptera. 

Acridiidm  (Grasshoppers) . 


Total 


13 
13 
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II.  Neuroptera. 

JVmit^wte  (White  ants)    ....  2 

Odonate  (Dragonflies)        ....  4 

PanoTpida  (Scorpion-flies)        ...  1 

Total    .        .  7 


III.  Hemiptera. 

Coreidse 2 

Zygmida 1 

PeritatomidsB     .         .  ...  1 

Cimiddm 1 

Total    .        .  5 


IV.  HOMOPTERA. 

Cicadidse 6 

Cercopidse 1 

Total    .       .  7 

V.  Coleoptbra. 

Undetermined 2 

Cicindelidse 1 

HydrophilicUe 1 

Copridie 5 

AphodiidsB 4 

Glaphyridse 6 

MelolontMdm 11 

Hutelidm 1 

Oetoniida  ...        (1  abandoned)  2 

Buprestidse 1 

Galerucidse 1 

Melyridse 2 

Lagriidse 1 

Cantharida 1 

Curmlionidse 1 

Total    .        .  40 
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VI.  LEPIIK)PTERA. 

A.  Heterocera. 

HqnalidsB  (Swifts) 1 

Lymanirid» 1 

Oeometridx 2 

NoduidsB 2 

Pyralidte 2 

Crarribid/e  (Grass-moths)  ....  2 

Tmewte (Including  1  Adela'i  and  1  Simaethis)  3 

B.  Rhopalocera. 

DanainsB 2* 

Acrsdnse 1 

NymphalinsR 3 

LycsBnidm  (Blues) 6 

Pi&rina  (Whites) Tf 


Total 


32 


VII.  Htmenoptera. 

A.  Phytophaga. 

Tenth/redinidse  .        .        .         .       ' .        .1 

B.  Parasitica, 

ChcUddidx 1 

Ichnewmonidis 10 

Braeonidse         ...       (1  doubtful)       2 


C. 


ACULEATA. 

(Hive-bee  .  .  .14 
African  form  of  hive-bee  1 
Other  Anthophila       .     14 

Diploptera  (Wasps) 6 

Fossores  (Sand-wasps)        ....       9 
Heterogyna  (Ants) 9 


Total 


67 


*  Including  the  L.  chrysvppua  mentioned  in  the  footnote  on  p.  345. 
t  Including  the  C.  floreUa  mentioned  in  the  footnote  on  p.  346. 
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VIII.   DiPTERA. 

Undetermined 1 

Tipulidse  (Daddy-longlegs)        ...  5 

Straiiomyldm 1 

Tahanidfe  (Horse-flies)      ....  4 

(Females  devouring  males  of  same  sp.   3 

„            „          females        „  1 
Prey  a  species  diflferent  from  captor  10 

Empidse ;  3 

DolicJiopodidsB 1 

Syrphidie 8 

Gonopidm 2 

Tachinidse 2 

Sarcophaginse 5 

Dexinse 1 

Muscirue 4 

ArUhomyidse 6 

Total    .        .    57 

The  whole  of  the  226  records  in  the  tabular  statement 
are  included  in  this  analysis,  except  No.  29,  in  which  the 
nature  of  the  prey  is  uncertain.  To  these  225  are  added 
the  2  butterflies  in  the  footnotes  on  pages  345,  346, 
together  with  one  extra  example,  because  three  victims 
accompany  the  two  Nos.  59  and  117  in  the  Table.  Thus 
the  total  number  included  in  the  analysis  of  prey  is  228. 

A  glance  at  the  above  list  shows  that  the  Hymenoptera, 
Diptera,  Coleoptera,  and  Lepidoptera,  placed  in  the  order 
of  importance,  make  up  between  them  ^  of  the  recorded 
prey.  The  other  Orders  are  of  small  importance,  but  it  is 
a  striking  fact  that  Acridiidm  are  the  only  recorded  prey 
among  the  Orthoptera,  Cicadidm  (except  for  a  single 
Cercopid)  among  the  Rynchota  Homoptera. 

Hymenoptera. — About  30%  of  the  entire  records 
belong  to  this  order.  The  Aculeata  are  strongly  repre- 
sented, other  groups  except  the  Ichneumonid^  (restricted), 
very  weakly.  Among  the  Aculeates  the  Anthophila  include 
more  than  half  the  victims ;  but  this  immense  preponder- 
ance is  brought  about  by  the  numbers  of  Apis  wellifica. 
Reasons  will  be  given  below  (p.  366)  for  the  conclusion 
that  the  hive-bee,  weakened  by  domestication,  is  an  easy 
prey, — a  conclusion  supported  by  the  fact  that  there  is  only 
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a  single  record*  of  the  capture  of  the  African  wild  form  of 
the  species  as  compared  with  14  of  the  European  domes- 
ticated race.  It  is  interesting  to  observe  that  the  Fossors 
contribute  more  victims  than  the  Diploptera.  The  latter 
are  doubtless  more  formidable  and  chiefly  attacked  by 
specially  adapted  Asilids.  The  ants  were  probably  aU 
winged  when  captured,  and  the  numbers  must  here  be 
considered  in  relation  to  the  limited  period  when  the  prey 
possesses  the  power  of  flight. 

DiPTERAu — The  most  striking  facts  are  the  wide  range 
of  selection  in  the  Order,  and  the  marked  predominance  in 
the  number  of  victims  from  the  A&Uidse  themselves  (14  out 
of  a  total  of  57).  This  predominance  goes  some  litUe  way 
to  reduce  the  economic  significance  of  ^^teto  as  destroyers 
of  insects. 

C!oLEOPTERiu — The  range  of  selection  is  here  also  very 
wide,  but  there  is  this  in  common  between  the  victims : 
all  are  conspicuous  flower-haunting  forms  or  species  which 
are  freely  upon  the  wing  by  day. 

liEPrDOPTERA. — The  range  of  selection  is  wide,  the  only 
predominance  being  among  the  LycsBnidw  and  Pierinse — 
probably  the  two  groups  of  butterflies  most  abundant  in 
individuals.  The  motns — with  the  possible  exception  of 
the  single  Hepialid — ^are  probably  all  such  as  are  on  the 
wing  by  day  or  fly  readily  when  disturbed. 

Looking  at  the  list  as  a  whole  there  is,  as  we  should 
expect,  a  marked  absence  of  purely  cursorial  forms  and  of 
forms  that  hide  by  day. 

ASILIDiE  AS  THE   ENEMIES    OF  SPECIALLY  PROTECTED 

iNSEcra — This  investigation  into  the  habits  of  predaceous 
insects  was  largely  undertaken  in  order  to  ascertain  the 
enemies  of  the  specially  protected  groups.  The  conclusion 
had  already  been  provisionally  reached  that  the  Asilidm 
take  an  important  place  among  these  foes  (Trans.  Ent. 
Soc.  Lend.  1902,  pp.  336-337).  "The  stings  of  the 
Aculeates,  the  distasteful  qualities  oiDanainm  and  Acrminie 
and  of  the  odoriferous  Lagriay  the  hard  chitinous  covering 
of  Coleoptera,  the  aggressive  powers  of  Odonata,  are  alike 
insuflBcient  protection  against  these  active  and  voracious 
flies."     The  sentence  just  quoted  (1.  c.  p.  336)  conveyed  the 

♦  Mr.  Gny  A.  K.  Marshall  however  writes  as  follows  (Nov.,  1906): — 
"  Mr.  E.  S.  Buttemer,  of  Estcourt,  Natal,  who  kept  wild  bees  on 
a  considerable  scale,  told  me  that  they  were  much  preyed  upon  by 
AaOida." 
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impression  made  by  a  study  of  36  examples  (pp.  332-335). 
The  conclosioDS  expressed  are  confirmed  and  extended 
by  the  consideration  of  190  additional  examples  recorded 
in  the  present  Memoir. 

The  analysis  on  pp.  359-362  makes  evident  the  following 
facts : — 

1.  The  great  predominance  among  the  prey  of  that 
specially  defended  Order,  the  Hymenoptera,  and 
within  its  limits  of  the  section  including  the 
stinging  insects. 

2.  The  feict  that  half  the  feunilies  of  Coleoptera  which 

contributed  victims  are  looked  upon  as  specially 
protected : — ^The  GaierudcUe,  MdyridsSy  Cantharidse, 
AjphodiidsB,  Oetoniidse,  Lagriidse,  and  Cicindelidse 
(Trans.  Ent.  Soc.  Lend.  1902,  pp.  392-397).* 

3.  Among  Rhopalocera  the  inclusion  of  Danaine, 
Acraeine  and  Pierine  (including  Mylothris)  victims : 
among  Heterocera  of  a  Lymantrid  victim. 

4.  The    existence,    although    in    small    numbers,    of 

Hemipterous  prey. 


Conclusions  as  to  the  habits  of  the  species  and 

GENERA   of   AsILID^   BECORDED  IN  THIS  MeMOIR. 

L   Dasypogonina 

Diodria  (Nos.  1  to  10). — It  is  not  necessary  to  present 
any  further  analysis  of  the  tabulated  record  in  the  case  of 
this  genus.  It  is  obvious  that  IchruumonicUe  form  the 
chief  prey  of  these  slender  Ichneumon-like  Asilids  (Trans. 
Ent.  Soc.  Lond.  1902,  p.  336).  In  4  out  of  10  examples 
the  prey  belonged  to  this  group ;  while  in  the  whole  of 
the  Aklid»  other  than  Diodria,  only  6  instances  of 
Iclmeumonid  prey  are  tabulated.  Hence  we  are  led  to 
believe  that  the  species  of  Diodria  are  the  chief  AsiHd 

*  This  list  of  specially  protected  CJoleopterous  victims  will 
undoubtedly  be  extended.  Indeed  some  evidence  is  already  in 
existence  as  recorded  in  the  following  statement  by  Kirby  and 
Spence  (Fifth  edn.  1828,  voL  i,  p.  396),  which  I  owe,  together  with 
the  quotations  on  pp.  365  and  388,  to  Mr.  A.  H.  Hanim,  Assistant 
in  the  Hope  Department : — **  De  Qeerhas  seen  an  Asilus  pierce  .  .  . 
the  elytra  of  a  lady -bird  ^  and  I  have  myself  caught  them  with  not 
only  an  Mater  and  weevil,  but  even  a  Hister  in  tneir  moutha." 
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foes  of  the  Ichm£maonid».*  The  other  insect  prey  is  very 
varied  :  a  Bracon  ?,  a  Tenthredinid,  two  flies,  (a  Syrpbid 
and  an  Empid),  a  Panorpa  and  a  small  moth.  Further 
material  is  greatly  needed  in  order  to  test  the  provisional 
conclusions  here  arrived  at,  and  to  afford  grounds  for 
estimating  the  relative  influence  of  the  various  species 
of  the  genus. 

Dasypogon  (Selidopogon)  diadema,  Nos.  11 — 55. — ^The 
record  in  the  case  of  this  species  is  remarkably  complete, 
no  less  than  45  examples  being  tabulated.  Of  these  all 
except  one,  in  which  tJbe  nature  of  the  prey  is  uncertain, 
are  available  for  an  analysis  which  demonstrates  at  a 
glance  the  relative  preferences  of  this  predaceous  species. 

The  Prey  of  Dasypogon  (Selidopogon)  diadema. 

Hehiptera. 
Coreidsd 1 

Total    .        .    1 

COLEOPTEBA. 

HydrophUidm 1 

Copridse 1 

OhphyridsB 3 

Cetoniida (abandoned)  1 


Total 


6 


*  That  the  Hymenoptera  are  the  special  victims  of  Dioctria  was 
well  known  to  farby  and  Spence.  Thus  we  read  (Fifth  edn.  1828, 
vol.  i,  p.  274) : — **  The  AsUi  also,  which  are  always  upon  the  chase, 
seize  insects  with  their  anterior  legs  and  suck  them  with  their  haus- 
tellom.  The  cognate  genus  Dioctriaf  particularly  DXcdanduM,  prey 
upon  Hymenopteroy  by  some  unknown  means  instantaneously  killing 
the  insect  they  seize.'' 

This  last  observation  is  also  of  great  interest.  The  collapse  of  the 
Asilid's  victim — often  an  active  powerful  insect — is  so  instantaneous 
that  there  can  be  little  doubt  that  a  poison  is  injected.  In  the  case 
of  Laphria  gibbosa  (No.  86)  which  was  devouring  the  Buprestid 
heeile  AfuyyU>cheiraJlavomaculata  (see  p.  339)  the  proboscis  was  thrust 
through  the  cephalo-thoracic  articulation.  Dr.  Chapman  has  pointed 
out  to  me  that  if  the  beetle  had  not  been  already  killed  or  killed 
the  instant  of  insertion  it  could  have  crushed  the  Asilid's  proboscis 
with  ease.  When  an  Asilid  is  captured  and  held  by  the  wings  it 
often  extrudes  as  if  in  defence  a  frothy  liquid  from  the  end  of  its 
proboscis  ;  and  it  is  probable  that  this  is  the  poison.  It  would  be 
interesting  to  experiment  upon  insects  with  it,  introducing  a  minute 
(quantity  by  means  of  a  finely  drawn  out  glass  tube. 


Digitized  by 


Google 


364  Professor  E.  B.  Poulton  on 

impression  made  by  a  study  of  36  examples  (pp.  332-335). 
The  conclusions  expressed  are  confirmed  and  extended 
by  the  consideration  of  190  additional  examples  recorded 
in  the  present  Memoir. 

The  analysis  on  pp.  359-362  makes  evident  the  following 
facts : — 

1.  The  great  predominance  among  the  prey  of  that 
specially  defended  Order,  the  Hymenoptera,  and 
within  its  limits  of  the  section  including  the 
stinging  insects. 

2.  The  feict  that  half  the  families  of  Coleoptera  which 

contributed  victims  are  looked  upon  as  specially 
protected : — The  Galerucidm,  MelyridB^  Cantharidse, 
ApJwdiidie,  OetoniicUe,  LagriicUe,  and  Cicinddida 
(Trans.  Ent  Soc.  Lond.  1902,  pp.  392-397).* 

3.  Among  Rhopalocera  the  inclusion  of  Danaine, 
Acraeine  and  Pierine  (including  Mylothris)  victims  : 
among  Heterocera  of  a  Lymantrid  victim. 

4.  The    existence,    although    in    small    numbers,    of 

Hemipterous  prey. 


Conclusions  as  to  the  habits  of  the  species  and 

GENERA   OF   ASILID^   BECORDED  IN  THIS  MeMOIR. 

L   Dasypogonin^. 

Dioctria  (Nos.  1  to  10). — It  is  not  necessary  to  present 
any  further  analysis  of  the  tabulated  record  in  the  case  of 
this  genus.  It  is  obvious  that  Ichneumonidm  form  the 
chief  prey  of  these  slender  Ichneumon-like  Asilids  (Trans. 
Ent.  Soc.  Lond.  1902,  p.  336).  In  4  out  of  10  examples 
the  prey  belonged  to  this  group ;  while  in  the  whole  of 
the  Aklid»  other  than  Dioctria,  only  6  instances  of 
Iclineumonid  prey  are  tabulated.  Hence  we  are  led  to 
believe  that  the  species  of  Dioctria  are  the  chief  Asilid 

*  This  list  of  specially  protected  CJoleopterous  victims  will 
undoubtedly  be  extended.  Indeed  some  evidence  is  already  in 
existence  as  recorded  in  the  following  statement  bj  Kirby  and 
Spence  (Fifth  edn.  1828,  voL  i,  p.  396),  which  I  owe,  together  with 
the  quotations  on  pp.  365  and  388,  to  Mr.  A  H.  Hanun,  Assistant 
in  the  Hope  Department : — "  De  Qeerhas  seen  an  Asilus  pierce  .  .  . 
the  elytra  of  a  ladv-bird  ^  and  I  have  myself  caught  them  \nth  not 
only  an  Elater  and  weevil,  but  even  a  Mister  in  their  mouths.'' 
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foes  of  the  IchneumonicUe.*  The  other  insect  prey  is  very 
varied  :  a  Bracon  ?,  a  Tenthredinid,  two  flies,  (a  Syrphid 
and  an  Empid),  a  Panorpa  and  a  small  moth.  Further 
material  is  greatly  needed  in  order  to  test  the  provisional 
conclusions  here  arrived  at,  and  to  afford  grounds  for 
estimating  the  relative  influence  of  the  various  species 
of  the  genus. 

Dasypogon  (Selidopogon)  diadema,  Nos.  11 — 56. — ^The 
record  in  the  case  of  this  species  is  remarkably  complete, 
no  less  than  45  examples  being  tabulated.  Of  these  all 
except  one,  in  which  the  nature  of  the  prey  is  uncertain, 
are  available  for  an  analysis  which  demonstrates  at  a 
glance  the  relative  preferences  of  this  predaceous  species. 

The  Prey  of  Dasypogon  (Selidopogon)  diadema. 

Hemiptera. 

Coreidse 1 

Total    .        .    1 

coleoptera. 

Hyd/rophUidm 1 

Coprida 1 

Qlaphyridm 3 

Cetoniidse (abandoned)  1 

Total    ...    6 

*  That  the  Hymenoptera  are  the  special  victims  of  Dioctria  was 
well  known  to  Kirhy  and  Spence.  Thus  we  read  (Fifth  edn.  1828, 
vol.  i,  p.  274) : — "  The  AsUi  also,  which  are  always  upon  the  chase, 
seize  insects  with  their  anterior  legs  and  suck  them  with  their  haus- 
tellnm.  The  cognate  genus  Dioctria^  particularly  DXodandica,  prey 
upon  HymenopterOf  hy  some  unknown  means  instantaneously  killing 
the  insect  they  seize." 

This  last  observation  is  also  of  great  interest.  The  collapse  of  the 
Asilid's  victim — often  an  active  powerful  insect — is  so  instantaneous 
that  there  can  he  little  doubt  that  a  poison  is  injected.  In  the  case 
of  Laphria  gibhoM  (No.  86)  which  was  devourins  the  Buprestid 
beetle  Ane^^keir a  fla/vomacukUa  (see  p.  339)  the  proboscis  was  thrust 
through  the  cephalo-thoracic  articulation.  Dr.  Chapman  has  pointed 
out  to  me  that  if  the  beetle  had  not  been  already  killed  or  killed 
the  instant  of  insertion  it  could  have  crushed  the  Asilid*s  proboscis 
with  ease.  When  an  Asilid  is  captured  and  held  by  the  wings  it 
often  extrudes  as  if  in  defence  a  froth}r  liauid  from  the  end  of  its 
proboscis  ;  and  it  is  probable  that  this  is  tne  poison.  It  would  be 
interesting  to  experiment  upon  insects  with  it,  introducing  a  minute 
quantity  by  means  of  a  finely  drawn  out  glass  tube. 
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Htmenoptera, 

Ichneumonida 3 

^         \Other  Anthophila    ....  5 

Diploptera 3 

Possores 4 

Heterogyna 5 

^TOTAL^ .  32 

DiPTERA. 

\Prey  a  sp.  different  from  captor       .         .     1 

Syrphidk 2 

SarcophagvnaR 1 

Total    .        .    5 

Comparing  this  analysis  with  that  of  all  the  recorded 
prey  of  AsilicUey  we  find  no  examples  of  D.  diadema  attack- 
ing Orthoptera,  Neuroptera,  Homoptera,  or  Lepidoptera, 
and  only  a  single  instance  in  which  Hemipterous  prey  was 
selected.  Rather  less  than  ^  of  D,  diadema's  captures 
were  selected  from  among  the  Coleoptera,  and  an  equal 
proportion  from  the  Diptera.  The  great  majority  of  the 
victims,  f  of  the  whole,  were  Hymenopterous,  and  of 
these  about  half  belonged  to  the  AnthophUa.  The 
numbers  of  these  latter  are  inflated  by  the  abundance  of 
the  hive-bee  and  probably  by  the  fact  that  this  artificially 
protected  species  is  extremely  abundant  in  certain  locali- 
ties, and  especially  easy  to  capture.  Probable  evidence  of 
the  comparative  helplessness  of  the  hive-bee  is  afforded 
by  the  following  considerations.  The  sexes  are  recorded 
in  42  out  of  the  45  tabulated  examples  of  this  Asilid :  30 
were  females,  12  were  males.  The  smaller  weaker  males 
selected  upon  the  whole  smaller  weaker  victims  than  the 
females.  But  in  3  cases  out  of  the  12  the  comparatively 
large  and  heavy  hive-bee  worker  was  found  in  the 
clutches  of  a  male  diadema.  As  regards  the  female  also, 
the  9  hive-bees  were  considerably  larger  than  the  average 
of  the  other  victims  selected  by  this  sex.     (See  also  p.  362.) 

The  Ccncrtsfdp  of  Dasypogon  (Selidopogon)  diadema. 
Only  a  single  pair  were  observed  in  coitu^  both  male 
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and  female  being  without  prey  at  the  time.  On  the 
other  hand  three  females  with  prey  (Nos.  22,  25  and  40) 
were  seen  to  be  persistently  courted  by  m^Jes.  In  one 
case  (No.  40)  both  sexes  were  resting  on  a  leaf,  the  female 
absorbing  the  juices  of  a  small  $  Ichneumonid,  Pimpla 
{Itioplectis)  pomorum,  which  was  soon  sucked  dry.  She 
then  deliberately  withdrew  her  proboscis  from  the  victim 
and  dropping  it  upon  the  leaf  faced  round  upon  her  suitor 
in  a  menacing  manner.  The  male,  as  if  realizing  the 
danger,  at  once  became  far  more  cautious  and  wary  in 
courtship.  When  we  remember  that  once  in  this  species 
(No.  41),  and  once  each  in  the  case  of  two  other  species  of 
Asilida,  Promachus  iequcdis  (No.  96),  and  Promachvs,  sp,  A. 
(No.  103),  the  female  has  been  captured  devouring  the  male 
of  her  own  kind,  we  can  well  understand  the  increased  wari- 
ness observed  on  this  occasion,  as  well  as  the  persistent 
courtship  of  females  already  provided  with  prey  and  the 
well-known  examples  of  females  with  prey  captured  in 
eoitu*  Four  instances  of  this  latter  kind  are  recorded  in 
the  present  paper, — Laphria  gibhosay  No.  86;  Eutolmus 
apicatus,  No.  175;  Machimus  atricapillm,  No.  205,  and 
Neoitamus  cyanuncs,  No.  208.  That  the  male  is 
extremely  wary  in  the  courtship  of  females  without  prey, 
the  following  observations  upon  D,  diadema  suflBciently 
prove. 

July  24th,  1902,  11.45  a.m.  La  Granja,  Sierra  Guadar- 
rama,  Spain. — I  watched  a  male  Dasypogon  diadevia 
pursuing  the  female.  Every  time  the  female  flew  the 
male  followed  and  almost  invariably  settled  behind,  about 
three  or  four  inches  away,  with  his  head  towards  her. 
Sometimes  the  female  on  alighting  turned  round  so  as  to 
face  the  direction  from  which  she  had  flown,  and  the 
pursuing  male ;  but  the  latter  flew  round  her  and  took 
up  the  characteristic  position  behind.  Not  only  on 
these  occasions  but  usually  the  male  flew  once  or  twice 
round  her  before  alighting,  but  until  the  final  act  this  par- 
ticular male  never  touched  the  female.  About  a  quarter 
of  a  minute  after  settling  the  male  flew  nearer  to  the 
female.  Although  only  three  or  four  inches  away  he  did 
not  walk  but  flew  towards  her,  taking  up  a  nearer  position, 
in  which  he  sometimes  faced  her  from  the  side,  sometimes 

♦  Also  frequently  observed  in  the  EmpidiBy  as  stated  by  Kirby  and 
Spence.  For  their  amusing  conjectures  as  to  the  siguiticauce  of  the 
£a€t  see  footnote  t  on  p.  388. 
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from  behind.  On  one  occasion  be  alighted  only  an  inch 
behind  the  female. 

The  only  movements  observed  in  the  female  after 
alighting  were  of  the  head,  but  the  male  often  fluttered 
his  wings. 

Pairing  took  place  after  the  courtship  had  been  watched 
for  six  minutes,  during  which  the  insects  flew  and  alighted 
several  times.  The  male  seized  the  female  in  the  air 
after  she  had  flown  a  short  distance,  and  both  fell  to  the 
ground  together  from  a  height  of  about  eight  inches. 
Copulation  probably  occurred  the  instant  the  insects 
reached  the  ground,  but  the  movements  were  too  rapid  to 
be  followed.  In  flight  the  female  supported  the  male, 
but  the  horizontal  position  of  the  latter  was  apparently 
maintained  by  the  use  of  his  wings.  When  the  female 
alighted  the  male  always  hung  in  a  vertical  position. 
Coitus  was  not  terminated  by  capture,  or  even  by 
boxing. 

The  courtship  of  another  pair  was  watched  on  the  same 
morning  and  in  the  same  locality.  Coitus  was  not  seen, 
the  insects  being  lost  after  12J  minutes  of  observation. 
In  this  case  the  female  when  settled  moved  her  abdomen 
up  and  down.  Movements  of  the  third  pair  of  legs  were 
also  seen,  while  those  of  the  head  were  frequent  and  pro- 
nounced. The  male  also  sometimes  faced  the  female,  and 
once  or  twice  darted  down  upon  her,  certainly  touching 
some  part  of  her  dorsal  surface.*  After  one  of  the  flights, 
when  they  had  come  to  rest  upon  a  couple  of  flower-heads 
about  two  inches  apart,  the  male  more  than  once  took  a 
turn  in  the  air  round  the  female,  and  then  returned  to  his 
flower-head.  In  spite  of  the  differences  here  stated,  the 
relative  positions  of  male  and  female  were  generally 
similar  to  those  of  the  last  pair.  In  fact,  the  positions  first 
taken  up  after  each  flight  of  the  female  are  probably 
characteristic. 

Dasypogon  {Selidopogon)  diadema,  a  mimic  of  its  Tnost 
conspicuous  victims. 

The  dark-winged,  dark-bodied  Dasypogon  diadema  is 
undoubtedly    mimetic     of   the    Hymenoptera  Aculeata. 

*  A  male,  watched  on  the  previous  day,  July  23,  also  appeared  to 
dart  at  and  touch  the  female.  The  observation  was  made  in  the  same 
locality,  and  the  female  was  in  this  instance  carrying  a  bee. 
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Especially  is  this  true  of  the  female,  which  with  a  red 
band  across  the  abdomen,  strongly  suggests  the  appear- 
ance of  a  large  group  (Trans.  Ent.  Soc.  Lend.,  1904,  pp. 
647,  648)  of  similarly  banded  Aculeates.  Out  of  29 
Aculeate  victims  three  belonged  to  the  group  in  question, 
— Pompiltis  viaticus,  Sphecodes  gibbm,  ana  Ammophila 
hirsuta.  All  three  were  captured  by  female.  Asilids. 
With  the  exception  of  a  single  Bombvs  tnese  three  victims 
are  the  most  conspicuously  marked  of  all  the  prey  of 
2>.  diadema,  and  the  most  suitable  models  for  mimetic  re- 
semblance.   (Trans.  Ent.  Soc.  Lond.,  1904,  pp.  661-662.) 

Remaining  genera  of  the  Dasypogonin», 

Of  these  there  is  not  much  to  be  said,  inasmuch  as  the 
number  of  records  is  insufficient  to  justify  conclusions  as 
to  preferences.  Especially  is  this  the  case  with  Saropogon, 
Nos.  56,  57,  and  Isopogon^  No.  66 ;  while  the  three  ezam- 

1>les  of  a  single  species  of  Tipulid  prey  seized  by  the  bee- 
ike  Zasiapogon  dnctuSy  Nos.  76-78,  were  all  observed  in 
the  same  locality  and  at  nearly  the  same  time.  How- 
ever, so  far  as  it  goes  the  evidence  certainly  suggests  a 
mainly  Dipterous  diet  for  this  latter  species.  The  seven  or 
eight  victims  recorded  for  the  genus  Microstylum,  Nos. 
58-65,  indicate  comprehensive  tastes ;  including  3  beetles, 
2  or  3  Cicadas  (or  possibly  a  Vespid),  1  grasshopper  and  1 
Asilid  fly.  The  huge  Microstylum  dux  appears  to  be  an 
Aculeate  mimic.  iStenopogony  Nos.  67-69,  twice  captured 
the  specially  protected  Melyridse  among  the  Coleoptera, 
and  once  a  well-defended  bug,  Thyanta,  In  Scleropogon, 
Nos.  71-73,  alone  among  the  Dasypogoninse,  we  meet  with 
the  record  of  a  butterfly  victim,  a  species  of  the  distasteful 
sub-family  Danainse,  The  two  remaining  captures  recorded 
for  this  genus  are  Asilid  flies.  One  of  these  offers  an 
example — so  far  unique — of  a  female  Asilid  preying  upon 
another  female  of  the  same  species.  The  two  species  of 
Damcdina,  Nos.  74,  75,  are  probably  specialized  foes  of  the 
Dammar-bees  (Melipona),  and  both  are  beautiful  mimics 
of  their  victims.  The  two  tabulated  examples  support 
this  conclusion,  but  further  observation  is  greatly  wanted. 
Colonel  C.  T.  Bingham,  to  whom  we  owe  both  the  records, 
has  however  recorded  that  flies  of  this  genus  "  persist- 
ently hover  round  the  nest-mouth  of  the  dammar  bees, 
and  catch  the  latter  on  the  wing  as  they  issue  from  the 
nest."     (Ti-ans.  Eat.  Soc.  Lond.  1902,  p.  336.) 
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II.  Laphrin^. 

The  number  of  records  in  this  sub-family  is  small,  so 
small  indeed  that  we  can  only  reach  provisional  conclu- 
sions as  to  the  preferences  of  the  species.  Mimicry  of 
the  Hymenoptera  Aculeata  is  here  more  conspicuous  than 
elsewhere  among  these  predaceous  flies.  Lamyra  (Nos.  91, 
92)  and  Proagonistes  (No.  93)  are  beautiful  mimics  of  dark- 
winged  Aculeates,  and  two  out  of  the  three  recorded  indi- 
viduals were  preying  upon  Aculeates,  although  not  upon 
their  models.  It  is  probable  that  these  species  present  us 
with  a  case  similar  to  Dasypogon  diadema,  where  there  is  a 
general  attack  upon  the  Aculeata  accompanied  by  mimicry 
of  a  type  of  colouring  common  and  specially  conspicuous, 
but  by  no  means  universal  among  the  victims.  The  bee- 
like ZopArm,  sp.  ?  gilva  (No.  89),  was  captured  with  a  fly, 
Laphria  gMosa  (Nos.  86,  87),  a  mimic  of  the  heavy 
Bombus  type  of  Aculeates,  was  twice,  and  the  bee-like 
Hoplistom&i'us  serripes  (No.  79)  once,  recorded  with  a 
beetle.  These  species  may  probably  be  grouped  with  the 
common  Asilus  crah'oni/ormis,  mimetic  of  a  specially 
abundant  and  conspicuous  Aculeate  type,  but  showing  no 
preference  for  an  Aculeate  diet.  Laphria  Jlava  (No.  88), 
— also  Bomhus-\\\LQ — recorded  with  an  ant,  may  perhaps 
belong  to  the  same  category  as  Lamyra  and  Proagonistes, 
The  species  of  Laxenecera  (Nos.  80^3) — all  mimetic  of 
Aculeates  (bees)  and  all  preying  upon  Aculeates  although 
usually  not  upon  their  models — appear  undoubtedly  to  be- 
long to  this  latter  category.  Hyper echia  (Nos.  84,  85), 
long  suggested  as  a  specialized  foe  of  the  Aculeate  genus 
Xylocopa  (Trans.  Ent.  Soc.  Lend.  1904,  p.  662,  and  Proc. 
1904,  p.  Ixxxvi),  has  now  for  the  first  time  been  proved  to 
prey  upon  its  model  It  offers  a  case  precisely  parallel  to 
that  of  Damalina. 

Not  only  are  the  Laphrinm  here  recorded  more  generally 
mimetic  than  the  species  of  either  of  the  other  sub-families 
but  their  resemblances  are  curiously  restricted  to  the  group 
of  bees  (Anthophila),  although  Lamyra  and  Proagonistes 
offer  magnificent  exceptions. 

III.  AsiLiN-fi. 

Craspedia  (No.  94),  now  shown  for  the  first  time  to  attack 
the  Xylocopidm,  is  probably  a  specialized  foe  of  these  bees. 
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and  is  a  mimic  of  its  victim.  Save  for  the  less  perfect 
mimetic  resemblance,  it  falls  into  the  same  category  as 
Damcdina  and  Hyperechia. 

Promachus  (Nos.  95-121). — We  find  in  this  large  genus 
examples  sufficiently  numerous  and  interesting  to  justify 
separate  tabulation. 

The  Prey  of  Promachus, 


PROMACRT78 
JEQUAU8. 

PBOMACHXn, 
OTHER  8PS0U8. 

NEUROPTERA 

Termitida 

2 

Odonata 

3 

HEMIPTERA 

Coreidx 

1 

HOMOPTERA 

Cicadidse 

3  or  4* 

COLEOPTERA 

Covridx 

2 

Mdolonthidx 

1 

1 

LagrUdsR 

1 

HYMENOPTERA 

2 

Anthophila 

(ApidiB) 

1 

DlPLOPTERA 

lor  2* 

FOSSOBBS 

1 

Hbtbrogyna 
(Formicidai) 

■ 

DIPTERA 

Tabanida 

1 

r^  of  same 

^'^^"^   preydtf- 
.ferentip. 

1 

1 

3 

Sarcophagifm 

1 

I                                                     Totals 

7 

21  or  22 

♦  One  of  these  alternatives— Ouxuiu2«  or  Diploptera— must  be 
included,  and  both  may  be  :  see  No.  117,  p.  344. 

TRANS.  BNT.  SOa  LOND.  1906.— PART  III.  (jAN.)   25 
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Promacfms  asqualis  (Nos.  95-101)  is  probably  an  im- 
perfect mimic  of  the  white-banded  Xylocopidse;  but  with 
the  exception  of  the  winged  Termites  and  the  male  of  its 
own  species,  its  victims  (4)  were  all  Coleopterous.  Hence 
if  a  mimic  at  all  it  must  be  classed  with  Asilm  craJyi^om- 
formis  (Nos.  149-156).  The  second  column  of  the  table 
includes  a  fine  species,  testaceipesl  (No.  117),  from  Macao, 
probably  mimetic  of  a  wasp.  Its  prey  is  insuflSciently 
known,  but  must  include  one,  perhaps  two  wasps,  although 
apparently  not  the  model,  and  may  include  a  Cicada. 
The  tolerably  indiscriminate  list  of  victims  in  this  column 
seems  however  to  indicate  an  undoubted  preference  for 
Dragonfiies  and  Cicadas,  inasmuch  as  the  majority  of 
the  records  of  these  insects  are  here  to  be  found. 

Philodicus,  Alcimtcs  and  Apoclea  (Nos.  122-140). — We 
here  encounter  the  most  obvious  preference  for  a  particular 
diet  to  be  met  with  anywhere  among  the  AsUidm,  except 
in  those  specialized  forms  which  prey  upon  their  models. 
Omitting  the  doubtfully  determined  Philodicus  sp.,  which 
had  attacked  a  Tachinid  fiy,  the  prey  of  the  remaining 
species  of  these  three  genera  is  tabulated  below : — 

The  Prey  of  Alcimns  and  allied  genera. 


^0» 

li 

ORTHOPTERA,  Acridiidx 

LEPIDOPTERA 
Hbtebooera 

Lymantrida 

1           1 

Noctvddse 

1 

PyraUda 

J 

LEPIDOPTERA 
Rhopaloceba 

NymphaliniB 

1 

Lycaswidas 

i     1 

Fierinx 

3 

i5~ 

lor2^ 

1 

Totals 

lor2 

When  this  table  is  compared  with  the  general  analysis 
of  prey  (pp.  359,  361),  the  preference  for  Lepidoptera  and 
Orthoptera  will  be  seen  to  be  remarkably  clear.    As  re- 
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gards  Bhopalocera  the  preference  is  even  more  marked 
than  this  comparison  suggests ;  for  some  and  perhaps  all  the 
butterflies  seized  by  uncaptured  Asilids  were  probably  the 
prey  of  Aldmus.  The  species  of  this  genus  stand  out  as 
by  far  the  most  important  of  the  Asilid  foes  of  butterflies, 
and  the  study  of  the  habits  of  the  group  is  especially 
commended  to  those  who  believe  that  all  Adlidse  are  indis- 
criminate in  their  attacks  on  insects.  The  preference  for 
Lepidoptera  manifested  in  common  by  these  genera  is  an 
interesting  example  of  the  support  which  a  purely  struc- 
tural foundation  for  affinity  may  receive  from  the  study  of 
instincts,  themselves  the  outcome  of  structure  in  the  central 
nervous  system. 

As  regards  mimicry  the  remarkably  long-bodied  species 
of  these  three  genera  are  perhaps  protected  by  a  vague 
resemblance  to  the  more  slender  Hymenoptera — Parasitic 
or  Aculeate — but,  as  the  above  analysis  shows,  they  have 
not  been  hitherto  observed  with  victims  belonging  to  this 
Order. 

FlvUonicus  (two  species),  Nos.  141-147. — So  fiur  as  the 
insufficient  evidence  justifies  any  conclusion  this  genus 
appears  chiefly  to  attack  Diptera  (6  examples),  although  a 
single  Tineid  victim  is  also  recorded. 

Pamponerus  gefrrnanicus  (No.  148^. — The  single  example 
— a  Melolonthid  beetle — does  not  justify  conclusions  as  to 
the  preferences  of  this  species. 

AMus  crabroniformis  (Nos.  149-166). — Considering  the 
abundance  and  conspicuous  appearance  of  this  fine  insect 
the  records  of  prey  are  somewhat  scanty.  I  am  myself 
familiar  with  the  species  in  several  localities  but  have 
only  once  seen  it  with  prey — a  beetle  (No.  160).  The 
other  tabulated  instances,  including  3  different  grass- 
hoppers, indicate  a  preference  for  Orthoptera  and  Diptera. 
The  four  recorded  examples  of  the  latter  Order  belong  to 
four  different  families  or  sub-families — AsilidiB,  Syrphidm, 
Sarcophaginse  and  Musdnse.  Asilus  crabroniformis  "  recalls 
in  a  general  way  the  type  of  Aculeate  colouring  and 
pattern  which  is  commonest  and  most  conspicuous  in  its 
region  "  * — especially  the  black  and  yellow  banded  appear- 
ance of  the  most  abundant  Palaearctic  species  of  Vespa, 
At  the  same,  time  I  have  been  unable  to  find  a  single 
example  of  an  attack  by  this  species  upon  Hymenoptera. 

*  Trans,  Ent.  Soc.  LoncL  1904,  p.  062. 
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An  observation  on  the  cryptic  attitude  of  Asilus  crabroni- 
formis  during  prolonged  rest. 

As  this  Memoir  contains  certain  miscellaneous  observa- 
tions upon  the  Asilidse,  such  as  the  notes  upon  the  court- 
ship of  Dasypogon  (Sdidopogon)  diadema  on  pp.  366-368, 1 
have  thought  it  worth  while  to  include  the  following.  On 
the  evening  of  July  28, 1906, 1  observed  a  female  of  this 
species  at  rest  on  a  head  of  Centau^ea  scdbiosa  beside 
the  footpath  leading  to  Stone's  Copse,  above  North 
Hinksey,  near  Oxford.  The  insect  had  evidently  gone  to 
rest  for  the  night  and  was  quite  torpid.  The  appearance 
strongly  suggested  a  rolled-up  crumpled  brown  leaf  or  leaf- 
fragment  which  had  accidentally  fallen  upon  the  flower. 
This  cryptic  resemblance  was  brought  about  by  a  remark- 
able attitude,  the  insect  being  precisely  in  the  position 
formed  by  a  half  somersault, — arrested  when  the  ventral 
surface  was  uppennost.  Hence  the  closely-folded  wings 
and  the  conspicuous  gold  and  black  bands  were  entirely 
invisible  from  above ;  the  onlv  appearance  being  that  of  the 
brown  shades  on  the  legs  ana  ventral  surface.  The  colour- 
ing of  these  was  so  beautifully  adapted  to  produce  the 
cryptic  effect  suggested  above  that  I  think  it  is  probable 
that  I  witnessed  a  single  example  of  an  attitude  commonly 
assumed  by  the  species  during  prolonged  rest. 

Lophonotus  (two  species),  Nos.  167-162, — Hymenoptera 
contribute  half  of  the  six  victims  recorded  for  this  genus. 
The  list  is  as  follows :  a  Dragonfly,  a  beetle,  a  Geometrid 
moth,  two  Fossorial  wasps,  and  a  Chalcid.  Some  preference 
for  Hymenoptera  may  be  regarded  as  probable. 

Dysm/ichus  (Nos.  163-174). — Five  species  have  been 
discriminated  by  Col.  Yerbury  and  Mr.  Verrall  in  the 
material  upon  which  this  paper  has  been  prepared.  (See, 
however,  note  on  p.  350.)  They  differ  but  slightly  in  size 
and  superficially  resemble  each  other  in  appearance. 
Twelve  examples  are  tabulated,  the  prey  belonging  to  the 
Coleoptera  (3  Melolonthids,  1  Coprid),  Lepidoptera  (1  Geo- 
metrid, 2  Crambids),  Diptera  (1  Stratiomyid,  1  Empid,  1 
Anthomyid),  and  Hymenoptera  (1  Ichneumon,  1  winged 
ant).  At  first  sight  the  selection  seems  entirely  indis- 
criminate and  haphazard,  but  when  regard  is  paid  to  the 
circumstances  of  the  case  it  is  found  that  choice  was 
exercised  at  least  in  one  case.  When  I  captured  the 
three  specimens  (Nos.  169,  170,  172)  with  Melolonthid 
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victims  on  Peiialara,  these  beetles  were  by  no  means 
conspicnonsly  common,  while  on  the  same  ground  the 
grasshopper,  OompJuxserus  sibiricus,  was  positively  swarming. 
This  species  is  certainly  attacked  by  other  kinds  of  Asilids : 
an  example  is  in  fact  put  on  record  in  the  table  (No. 
192).  The  attacks  upon  Lepidoptera  also  probably 
indicate  some  preference,  especially  when  we  consider  that 
only  one  other  Qeometrid  victim  is  recorded,*  and  that, 
except  Dysmadms^  no  Asilid  is  known  as  the  captor  of  a 
Cramhus. 

BiUolmiis  (Nos.  175,  176). — Of  the  two  species  one  is 
not  with  certainty  to  be  included  in  this  genus.  The 
records  are  insuflScient  to  justify  conclusions ;  but  there  is 
one  interesting  point  about  ^i^Zmt^  optca^t^  which  deserves 
notice.  The  species  was  very  common  on  Montserrat,  and 
14  specimens  (6  $  and  8  $  )  captured  July  14-16, 1901, 
exist  in  the  Hope  Collection :  yet  only  a  single  pair  of 
the  insects  were  observed  in  coitUy  and  the  female  of  this 
pair  was  the  only  individual  of  the  species  observed  with 
prey  (an  Anthomyid  fly).  The  coincidence  supports  the 
conclusion  already  arrived  at,  that  females  with  prey  are 
especially  sought  by  the  males  (p.  867). 

Machimus  (Nos.  177-206). — At  least  7  species  are  dis- 
criminated by  my  kind  friend*  Col.  Yerbury  and  Mr. 
Yerrall ;  and  no  less  than  29  examples  of  prey  are  recorded. 
These  are  so  numerous  and  striking  that  the  results  are 
shown  below  in  a  tabular  form  on  page  376. 

Certain  preferences  are  very  obvious  in  this  table.  The 
choice  of  Acridians  is  clearly  seen  in  the  fact  that  nearly 
half  the  number  recorded  for  the  whole  of  the  Asilidm  are 
found  in  the  first  two  columns.  Apart  from  this,  the  best 
known  form  is  seen  to  attack  beetles  freely,  Hymenoptera 
and  Diptera  slightly,  while  there  is  a  single  record  of  a 
butterfly  and  a  LygaBid  bug  among  the  victims.  M.  seti- 
harlus  is  only  known  to  attack  Diptera.  The  British 
species  also  exhibits  a  strong  preference  for  Diptera ;  for 
these  contribute  6  out  of  the  6  records  of  prey.  The  sixth 
record  is  interesting,  as  it  affords  the  only  example  of  an 
attack  on  the  Cercc(pida  as  yet  observed  among  Asilids. 

NeaUamus  (Nos.  206-216). — Of  the  two  species  with 
prey  there  is,  in  the  case  of  the  British  form,  N,  cyanurus^ 
evidence  suggesting  that  Diptera  are  the  chief  element  in 

*  See,  however,  footnote  on  p.  366. 
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The  Prey  of  Machimus. 
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*  Incladlng  three  oncaptured  specimens  probably  belonging  to  this  species. 
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a  mixed  diet  Six  examples  out  of  ten  belong  to  this 
Order  (1  Tipulid,  1  Empid,  1  Conopid,  1  Syrphid,  1 
Tachinid,  1  uncertain),  the  other  victims  being  an  Aphodiid 
and  a  Curculionid  beetle,  a  Cimicid  bug,  and  a  Hepialid 
moth.*  A  single  example  of  another  species  of  the  genus 
Nmtamus  was  carrying  a  beetle. 

Epitriptus  (Nos.  217-219).— The  three  victims  (2  small 
moths,  and  1  Musdd)  recorded  for  two  species  are  quite 
iosufficient  as  evidence  for  the  existence  of  any  prefer- 
ence; but  comparing  the  number  of  the  moths  with  that 
shown  in  the  complete  analjrsis  (p.  361),  it  becomes  not 
improbable  that  future  observation  will  demonstrate 
some  preference  for  this  diet. 

The  remaining  records  (Nos.  220-226),  dealing  with 
undetermined  AsUidm,  cannot  of  course  be  considered  in 
this  section. 


Mimicry  in  Asilid-e  recorded  with  Prey. 

The  statements  on  mimicry  and  its  varying  relationship 
to  the  prey  attacked  by  the  mimetic  species,  scattered 
through  the  preceding  pages,  and  already  published  (Trans. 
Ent.  Soa  Lond.  1904,  pp.  661-665)  may  now  be  gathered 
together  into  a  tabular  statement  it  is  important  to 
remember  that  most  of  the  species  are  only  provisionally 
included  in  their  respective  groups  on  account  of  the 
insufficiency  of  the  records.  It  is  hoped  however  that  the 
publication  of  a  tabulated  scheme,  given  on  page  378,  will 
stimulate  observation  and  the  preservation  of  material, 
so  that  at  no  distant  date  the  means  for  a  more  com- 
prehensive and  more  trustwoi'thy  classification  may  be 
gained. 

*  Mr.  G.  H.  Verrall's  observation  recorded  in  footnote  *  on  p.  366, 
proves  that  moths  are  sometimes  attacked  on  a  large  scale  by 
this  species. 
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Mimetic  Hpegik^  of 
Abilid 


2  ft  »  £        S 
Sf  ■  5  i>i  fit  o  t 


Lasiopogon  ctncius 


Lfiphrta  gibbosa 


Laphriiiy  sp.  ?  ^t/iu 


Hoplistonierus 

serripes 


Promachus  eequalis 
Fhilodicus  gracilis^ 

3  African  sp.  j 
Apoclea  femoraiis   ■ 
Asilua  crabroni- 

fomiis 


Model 


A  small  bee 


Tipula^ — 3  records 


A  bee  of  the  genus 
Bombus 


A  hairy  bee  such  as 
a  very  small  Bom- 
bus 


A  rather  large  bee 


Beetles,— 2  records 
Flies,— 1  record 


A  beetle,—!  record 


A  white-bamdedXylo- 
copid  bee 


LoDg^bodied  slender 
Aculeate  or  Ich- 
neumonld 


Beetles— 4,  Termites— 2, 

($  of  its  own  species — 1 

Lepidoptera,— 18   or  19 

records :  grasshopperR, 

4  records 


A  large  yellow  dark- 
banded  Aculeate 


Flies, — 1  records :  beetle, 
— 1  record  :  grass- 
boppers, — 3  records 


Dioctrta^  3  British 
species 


Ichjieumonidw 


jDasypogoH 

diadema  9 


Dasypogon 

diadenm  6 


Dark  red-banded 
Aculeates,  Pom- 
pilus,  Ammophilaj 
&c. 

Uniformly  dark 
Aculeates 


Microstylnm  dux 


Large  Aculeate 


Insects  of  various  orders, 
but  chiefly  IchneumoR- 
idiv 

Insects  of  various  ordera, 
but  Aculeates  far 
more  frequently  thaa 
others.  Models  of  9  9 
are  among  the  most 
conspicuously  coloured 
of  the  prey         

Cicada  and  beetle:  may 
also  include  wagp 


Laphvia  f.avu 

Laxeneceraf 

2  African  species 


Bees  of  the    genus 

Bombus 
Bees  of  medium  size 


Lamyra,  sp.  Y  guio 


A  slender  blue-black 
yellow  -  barred 
Aculeate 


Proagonistesy  sp. 

?  pr  weeps 


A  large  dark  Foesor 
with  orange  legs, 
such  as  Salius 


The  single  record  is   ao 
Aculeate — an  ant 


rfrg^s 


The  three  examples  i 
all  Aculeates,but  quite 
unlike  the  Asilids^ 

Of  the  two  records  (me  is 
an  Asilid  II y  while  the 
other  is  a  wasp  {Bele- 
nogaster)  unUke  its 
captor  in  appearapoe 

The  single  record  is  a 
small  bee  {Hai ictus) 
tot^ll}"  unlike  itj^  captor 


Promachtt.% 

sp.  ?  testaceipes 


Large  Aculeate 


A  large  reapaj—app&x- 
ently  not  a  moilel — was 
certainly  attacked,  1 
or  2  records :  also  per- 
happ  one  Cicada 


Bama/inaj 
2  Burmese  species 


Laxenecera 

fiaviharbus 


Hyperechia 

xylocopifoi*mts 


Craspediu.  sp. 
from  Quuensland 


The  black  and  white 
Daramar         bees 

(Mchponn) 


A    bee    of   medium 
size 


Dark  Xylocopid  bees 


Dark  Xylocopid  bees 


The  models 


The  single  record  is  a  bee 
{Aphfiorea)  which  the 
captor  tuperfidally  re- 
sembles 


The  models, — one  record 
and  another  probable 
one 


The  models, — one  record 


Digitized  by 


Google 


Predaceous  Inaects  and  thei/r  Prey. 


879 


pq 


^ 


Is 


^ 


g 

o 

a 

It 


I 


♦o 


2    *  £< 


r 


t 

s 
^ 


^ 


1 

I  i 

hi:  .±* 


<s. 


GQ 


^3 


CO 

I 

8 


U3 


^ 


♦o 


-.-e^ 


I- 


*o 

J 

if 


I 


r 


& 


^  . 

S  o 


-5        ST 

2    & 


Digitized  by 


Google 


380 


Professor  E.  B.  Poulton  (m 


S3 


^     >' 


-s 


^ 


^ 


A  CX) 
O  rH 


=ra 


^-a 


d  00 

O   1-4 

CO  & 
.9 


'S8 

2oo^ 

"I 

(30 

H 


I 

1 


U 

si 


1*° 


h5 

1 

'^ 

1 

r 

3' 

.3 

ti^ 

<« 

Q 

^ 

^"-^ 

x^ 

'd 

p. 

•^ 

^ 

1- 

p 

^ 

< 

'd 

"•a 


•I 

I 

s 


oq 


©hi 


Digitized  by 


Google 


Predaceoua  Insects  and  their  Prey. 


381 


Digitized  by 


Google 


882 


Professor  E.  B.  Poulton  on 


a 

8    I 


^ 

4 


2 

PQ 

d 


^ 


;<j 


&: 


.  o 


o 

p 

-  o 

QQ 


g 


as? 
I 


i 

^  id 

si 

3    CD 


t^   OS 
a> 

t 


^3 


g 

PQ 


►»26 

CO 

o 


g  >> 

no    -^ 


.5? 


Si^Z  2 

h  ^'^  ^    . 

-1.53  8 


-^o* 


S 


o 


£ 


^  i 


:§ 


0) 


go 


^3        ^3 

•^    O    •SO 

I 

09        09 


•is 


Digitized  by 


Google 


Predaceous  Insects  and  their  Prey. 


383 


o 


.2 

d 
o 
Q    . 

-I 


.  o 
CO 


.2 

a 
o 


a      a 


CO 


o 

p 

.  o 

n 


ps       ^ 


Si 


^9i 

If 


s  >> 


w3 


.S  ? 


II 


p 


o 

u 


-SO*- 
I   - 


•C 


^"5 


«4 


►>*o 


•II 

W 


^S 


ft^ 


^3 


^N 


1^ 


.2  cs- 


PQ 


CH 


IW 


o 


•15 


Digitized  by 


Google 


384 


Professor  E.  B.  Poulton  on 


0 

t 


B 

§? 

W 

1 

S 

o 

W 

n3 

< 

o 

,   o 


'COS 

SI 

rs  T^ 

^     .. 

-s^ 

«22 

^s 

O  g 

M.i? 

00-^13 

^^ 

aJ" 

s 

i 

2 

o 

^ 

O 

Eh 

«,    1—4 

t— I  00 

a 

B 

08 


W   I— I 


1— 1 

00 

tz 

r>» 

p 

p 

'p 

»-a 

n 

P 

ca 

en 

a 

o 


1 

s 

O 

3 
•2^ 

.§< 

^ 

-o 

^c> 

§ 

g 

'r* 

V 

8e 

'I 

^ 

^ 

^^ 

g 

^ 

^^D 

^ 

o 

0=5    - 

s  . 

'2  -^ 

S^^) 

S*o 

1- 

l«s 

i^ 

^^-^ 

^a 

Si 

^^ 

2^ 

«5 

<«J 

H 

Eh 

09 


00  b* 

ot 


§    d 


I  s 


►» 

►. 

a> 

<» 

o 

o 

toH 

<\ 

l«^ 

a> 

a> 

'TJ 

^3 

P 

P 

08 

ee 

o 

O 

w 


.1- 


cc 


1  -^ 


-6    o 

t  ai 

f5^5 

.i;^)^ 

i^' 

I: 
II 


>  o 

It 

la 


5^7 


"I 
III 

u.    .  e 


22! 


55 


Digitized  by 


Google 


Predaeeous  Insects  and  their  Pre]/. 


385 


3 
J? 


ad  ►» 
8 


cS 


♦o 


3 

I 

< 


0 


11 


0?  CD 

I 


^ 


(M 


« 


«2S 


^ 


8 

1 


:-§ 


<3 


9 

^ 


O 


s 

==  t 

d 

OS   *^ 

5  >^ 

& 

a; 

« 

>*.«  '-^ 

r£l 

^3?-^ 

<y  ^ 

-ss^s 

0 

1"^ 

kt 

8j| 

r2 

r^ 

rs^'^ 

-ao; 

3  ^  =^ 

s 

§    iJ    ^ 

8  55' 

^1 

^.  ^ 

CO 

<; 

<1 

i1 


5n3 


O-S    g    eg 


^  I 

^     i 
«    I 

i^"  II 
<1 


i^)"" 


Pi     b> 

1"^ 


js  *^ '+» 


ail 


08   ^ 

>^P 
(1)   V. 

»-.  '^ 

S 

cS 

l-l 

o 

O  ^J 

o  o 

•SI 

s  ^ 
Is 

-£  CO 
^& 

"^  S 

<D  ® 
^^ 
"^^ 


S3 

<D 


•13  05 


00    QQ 


Digitized  by 


Google 


386 


Professor  E.  B.  Poulton  on 


'smrxox 


r-l  •-•  I  '-' 


I- 


-I- 


^i>%miLxm  vmojtp/Stiyvx 


tuotuuno  vtwoxpAipDj; 


•g9dijp>d  vttuoup/ii/ovj^ 


'WtanonaiBDyjj 


'vjnouqvjS  tnutodp^Q 


•di  w»;tjj 


'vtvjunM/  tnjt9ui/iyjvj 


'V9su£  stdut^ 


'ViV9uti%q  ndvi^ 


•vwdondvi^ 


'vptayi  ndtu^ 


-\ 


'Vtv2i9fs9t  ftdut^ 


'S9d%%u9p  vxHmoyduanfQ 


'VUTldg  vuu>td/iQ 


•sntoMua/  toqMff 


'89dtt80d6  ioqfiii 
'arjaxoa^H 


'i^OIdKa 


O 


^ 


:§ 


tti 


rl 


t 


O 

P 
H 


o 


Digitized  by 


Google 


Predaeeous  Insects  and  iheir  Prty. 


387 


eoMi-i^04eiooi^m 


CO  *-  i-l 


t-     ^ 


j 


\\ 


I 


^ 


^ 


^ 


saxas 


TRANS.  EHT.  80C.  LOND.  1906.— PART  III.  (JAN.  1907)   26 


Digitized  by  VjOOQIC 


388  Professor  E.  B.  Poulton  on 

ProporHon  ofth^  Seajcs.-;— la  the  recorded  AsUicUb  it  was 
found  (p.  359)  that  females  with  prey  were  between  three 
and  four  times  as  numerous  as  males  with  prey.  In  the 
EmpidsB  tabulated  above,  such  females  are  almost  exactly 
half  as  numerous  as  males  carrying  prey.  In  spite  of  this 
great  preponderance  of  the  latter  sex,  females  alone  were 
found  in  7  species,  males  alone  in  only  5,  while  4  included 
both  sexes.  The  large  pmportion  of  males  is  entirely  due 
to  their  numbers  in  .only  4  species  out  of  the  I5i  vis. 
ffybos  grossipes,  Erripis  tesielUUay  Empis  livida,  and 
Pachymeria  femorata. 

Female  Empidsa  vrUh  prey  captured  in  coUu. — This  fact  is 
recorded  frequently  in  Pachymeria  femoraJba^  twice  in 
Empis  tessellaia,  Nos.  243,  244,  once  in  E.  livida,  No.  273, 
and  once  in  E,  opaca^  No.  274.  These  instances  out  of  65 
recorded  cases  form  a  much  higher  proportion  than  in  the 
AsUidm ;  but  there  are  as  yet  no  examples  of  the  female 
attacking  the  male  of  its  own  species  or  of  a  remarkably 
cautious  pursuit  by  the  male  during  courtship,  to  support 
the  interpretation  which  seems  inevitable  in  the  former 
group  (see  p.  367).t 

The  choice  of  Prey  by  Empidie. — Only  provisional  con- 
clusions can  be  reached  in  all  the  tabulated  species  except 
E.  tesBellata,  with  20  records,  and  E,  livida  with  16.  All 
others,  except  ffybos  grossijpes  (7)  and  PcuJiym^eria  femorata 
(6),  are  hopelessly  insuflScient 

HylotinsB. — ^The  10  records  divided  between  three 
pairs,  show  an  attack  upon  minute  Homoptera,  ants  and 
Braconidse ;  and  the  Mycetophilida  and  Bibionidm  among 
the  Diptera. 

EmpinsB. — It  is  evident  that  Diptera  form  by  far  the 
most  important  insect  food  of  this  sub-family.  In  fact, 
we  find  no  other  prey,  except  in  the  case  of  Bhamphmyia 

*  Vide  footnote  on  p.  384 

t  Kirby  and  Spence  were  well  acquainted  with  the  facts  reoorded 
in  the  above  paragraph,  and  make  amusing  suggestions  as  to  their 
significance.  Thus  we  read  (5th  edition,  1828,  vol.  i,  pp.  274, 
275) : — **  Many  ispecies  also  of  Empis^  whose  haustellum  resembles 
the  beak  of  a  bird,  carry  off  in  it  Tipularix  and  other  small  Diptera  ; 
and  what  is  remarkable,  you  can  seldom  take  these  insects  in  coitu, 
but  the  female  has  a  gnat,  some  fly,  or  sometimes  beetle  in  her  mouth. 
Can  this  be  to  deposit  her  eggs  in,  as  soon  as  they  are  impregnated 
by  the  male  ?  or  is  it  designed  for  the  nuptial  feast  f ''  No  Coleo- 
pterous victim  of  an  Empid  is  recorded  in  the  present  Memoir.  On 
the  other  hand,  the  predominance  of  Dipterous  prey  is  abundantly 
conArmed* 
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detUipes  Attacking  ftn  Epbemend,  and  Bmp(9  UvUa,  the  foe 
0/  TofMt  ¥iridana  afad  other  oinall  moih«>  i&lso  capiuttMl 
with  a  Phryganid.  The  20  records  of  impis  tesgetUM 
•^U  Dimera-^r^Hder  it  improbable  that  other  insects 
toe  attacked .♦  The  tariety  of  prey  within  the  limits  of 
this  Order  Id  remarkable,  ta  lesd  than  8  fartiiUeft  or  9o\y* 
bmilieft  being  divided  between  the  20  viddlns.  Of  theM 
the  Bibionidm  (7)  and  to  a  fiEkr  lefie  extent  the  TipuHdm 
(4)  are  responsible  for  more  than  half. 

The  16  records  of  Empis  livida  include  6  moths 
(4  examples  of  Tortrix  virviana,  2  of  CramMcUe,)  1  Phry- 
ganid, and  9  Diptera,  belonging  to  5  different  groups 
of  which  the  Anthomyidse  furnish  the  largest  numoer  of 
victims  (3).  Of  special  interest  in  this  species  is  the  series 
of  9  examples  (264h-272)  with  prey  captured  by  Mr. 
H.  St  J.  K.  Donisthorpe  at  Huntingfield,  Kent,  on  the 
evening  of  July  21, 1906.  In  circumstances  such  as  these, 
when  an  abundant  predaceous  species  is  feeding  in  a 
locality  where  insects  are  common  and  varied,  we  obtain 
the  most  valuable  information  possible  as  to  the  range  of 
its  preferences.  It  is  to  be  hoped  that  much  time  and 
labour  will  be  directed  to  the  collection  of  all  possible 
material  whenever  such  exceptionally  favourable  oppor- 
tunities arise.  The  deeply  interesting  results  of  Mr. 
Donisthorpe's  captures  of  ^.  livida,  Sind  of  the  two  series  of 
Dasypogon  diad&na  (15-41  and  43-54)  observed  at  nearly 
the  same  times  at  La  Granja,  indicate  the  importance  and 
interest  of  the  conclusions  which  may  be  thus  reached. 

The  records  of  the  other  species  of  JEmpinm,  though 
quite  insufficient  in  numbers,  render  it  likely  that  their 
diet  also  is  normally  confined  to  Diptera  of  various  groups. 

OeydromiruB. — The  single  example  was  found  devouring 
a  Mycetophilid. 

Tachydromirue. — Only  5  captures  are  recorded  for  3 
species.  Of  these  3  are  Diptera  (a  Cecidomyid,  a  Myce- 
tophilid, and  an  Empid),  the  4th  a  minute  Braconid, 
the  5th   a  minute  Cynipid.    The    evidence  is  entirely 

♦  It  is  pretty  clear  that  the  Rev.  J.  Q.  Wood  was  mistaken  in 
apeaking  of  Em^  tesMata  as  the  captor  of  Tortriaviridoma,  Thus 
he  says : — ^  There  are  several  species  of  this  useful  fly,  one  attaining 
some  size^  but  the  one  that  claims  our  notice  ...  is  the  little 
empis,  scientificallv  called  Empis  tessellata."  Now  this  latter  is 
a  large  spedeSy  ana  Wood  douhtless  witnessed  the  attacks  of  the 
smaller  JS,  UMa.  For  the  otherwise  excellent  popular  account  see 
"Common  Objects  of  the  Country,"  London,  N.D.,  pp.  101, 102. 
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insufficient,  but  such  as  it  is  suggests  that  Dipte 
minute  Hymenoptera  form  the  chief  prey  of  th 
family. 

Summing  up,  we  may  conclude  that  with  compai 
few  exceptions  the   JSmpidm   are   the  foes   of  the 
group, — the  Diptera.     In  the  vast  preponderance 
tures  within  the  limits  of  a  single  Order,  they  are 
contrasted  with  the  Asilidm. 

-V     '*'     'I  '      .        "      '    . 

•      ..   ^f  1  « '•  /  . 
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Doliehopadidm  and  AnthomyicUe.*^ — The  single  record  of 
a  yictim  captured  by  a  species  of  each  of  these  families 
will  I  trust  be  of  value  in  calling  the  attention  of  natur- 
alists to  the  £act  that  these  flies  are  predaceous,  and  that 
specially  directed  observation  will  surely  yield  the  material 
upon  which  to  base  a  sound  conclusion. 

Cordyluridm, — ^The  fact  that*  flies  of  the  genus  Scato- 
phaga  are  predaceous  is  fairly  well  known^  although  the 
extent  of  their  attacks  is  probably  insufficiently  recognized. 
We  here  find  10  records  as  the  result  of  the  observations 
of  five  observers  in  several  very  different  British  localities. 
The  prey  is  remarkably  scattered  through  varied  Dipterous 
groups,  as  will  be  seen  at  a  glance  in  the  following  table : — 

The  Prey  of  Scatophaga. 


HTMBHOPTBBi     .    Tenthredi'nidm 


DlPTERA 


MycetophUicUe 


BibionidsR 


Limncbida. 


SyrphidsB 


DexinsR 
MuscinsR 


Anthomyidx 


Totals 


Males. 


Females  . 


*  Mr-G.  H.  Verrall  informs  me  that  all  the  Dolichopodids^  are 
predaceous.  Only  one  sub-family  of  the  Anthomyida^  is  predaceous, 
namely,  the  Cotnodha  whicb  arc  dosely  allied  to  the  Cordyluridx, 
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The  predaceous  habits  of  the  Cordyluridm  were  well 
known  to  Messrs.  Kirby  and  Spence  : — 

**  Even  Scatophaga  stereararia  and  scyhalaria,  and  pro- 
bably many  others  of  the  same  tribe,  feed  upon  small  nies, 
though  their  proboscis  does  not  seem  so  well  adapted  for 
animal  as  for  vegetable  food."  * 

The  sexes  of  the  captors  are  seen  to  be  nearly  evenly 
divided  in  the  only  record  that  is  fairly  complete;  that 
of  S.  stercoraria.  It  is  certainly  remarkable  that  each  of 
the  7  victims  of  this  species  should  belong  to  a  different 
family  or  sub-fisunily  of  Diptera.  The  surprising  example 
of  a  Tenthredinid  victim  (of  merdaria)  is  of  much  interest, 
and  prepares  us  for  a  wide  variety  of  insect  diet  when 
naturalists  have  seriously  turned  their  attention  to  the 
habits  of  the  genus  Scatophaga. 

Ockromyiajefuna,  ¥,,  Nos.  304-308. 

The  Muscina  are  not  admitted  among  predaceous 
Diptera,  the  structure  of  the  mouth-part  being  different 
from  that  in  flies  which  attack  and  kill  other  insects.  It 
is  therefore  of  the  utmost  importance  that  any  evidence 
which  is  held  to  prove  the  contrary  opinion  should  be 
tested  and  sifted  with  far  more  than  ordinary  care. 

During  the  past  summer  (of  1906)  I  received  through 
the  kindness  of  Mr.  K  Ernest  Qreen,  a  female  example 
(304)  of  the  abundant  fly  Ochromyia  jejuna^  together  with 
a  winged  termite  identified  by  Mr.  W.  F.  Kirby  as  Termer 
tapi'obams,  Hg.  The  insects  had  been  taken  at  Wellawaya, 
Ceylon,  in  November  1905,  and  Mr.  Qreen  described  the 
termite  as  the  prey  of  the  Muscid.  The  observation  is 
recorded  in  **  Spolia  Zeylanica  "  (see  the  number  following 
date  of  capture).  Colonel  Yerbury,  who  determined  the 
fly,  was  decidedly  of  the  opinion  that  the  observation  was 
erroneous.  I  therefore  wrote  again  to  Mr.  Qreen,  and 
received  the  following  reply : — **  Peradenyia,  Ceylon^  Jvly 
17,  1906.  The  circumstances  were  as  follows.  I  was 
personally  working  my  moth-trap,  which  consists  of  a 
powerful  acetylene  lamp  throwing  its  light  on  to  a  white 
cotton  screen.  Immediately  after  lighting  up,  the  screen 
was  covered  with  a  crawling  mass  of  winged  termites. 
While  watching  these,  I  noticed  the  flies  actually  pouncing 

♦  Fifth  ed.  1828,  voL  i,  p.  276. 
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upon  the  tennites.  They  did  not  attempt  to  carry 
them  away,  but  fastened  themselves  on  to  the  dorsum 
of  the  abdomen  of  each  termite.  There  must  have  been 
some  fifteen  or  twenty  termites,  each  with  its  attendant 
fly.  I  very  much  regret  that  I  did  not  bottle  any  of  the 
couples  alive  and  watch  the  subsequent  prooeedines. 
Instead  of  that  I  put  them  all  into  my  poison  bottle. 
Should  the  opportunity  again  occur,  I  shall  pav  closer 
attention  to  the  actions  of  the  fly.  I  think  that  the 
note  in  '  Journ.  Bombay  Nat.  EUst'  (vol.  zvi,  No.  4,  p. 
747),  to  which  I  have  already  referred  you,  is  a  strong 
corroboration  of  the  supposed  fact,  though  we  do  not 
know  for  certain  that  the  Indian  fly  was  the  same  species 
as  my  Ceylon  insect.  I  am  writing  to  ask  if  specimens 
can  be  obtained  for  comparison." 

In  a  few  days  Mr.  Qreen  obtained  four  of  the  specimens 
(306-308)  referred  to,  and  forwarded  them  to  me,  with 
the  following  letter: — ** Peradenyia,  Ceylon^  Aug,  2,  1906. 
I  am  now  able  to  send  you  some  of  the  actual  specimens 
that  were  the  subject  of  the  note  in  '  Joum.  Bomb.  Nat. 
Hist  Soc.'  (vol.  xvi,  No.  4,  p.  747).  They  have  been 
received  from  the  Secretary  of  the  Society.  They  appear 
to  be  identical  with  or  very  closely  allied  to  the  flies  taken 
by  myself  under  similar  circumstances,  in  Ceylon.  These 
Indian  flies  are  said  to  have  been  seen  actually  hawking 
the  termites — on  the  wing.  I  think  this  is  another  sound 
link  in  the  chain  of  evidence !  I  remember  noticing  par- 
ticularly that  the  flies  invariably  attacked  the  abdominal 
part  of  the  termite, — where  the  chitinous  derm  is  thinner 
and  softer  than  on  the  thorax." 

The  four  specimens  are  all  females  of  Ochromyia  jquna. 
They  were  captured  by  Capt  K.  E.  Nangle,  96th  Berar 
Infantry,  at  Tarbund,  Secunderabad,  on  July  17,  1906. 
Captain  Nangle's  note  in  the  "  Journ.  Bomb.  Nat.  Hist. 
Soc."  (vol  XVI,  1905,  p.  747)  is  as  follows : — "  Last  night 
after  heavy  rain  there  was  a  large  flight  of  flying  ants  at 
about  9.30  p.m.  After  the  swarm  appeared  we  heard  a 
loud  humming  noise  and  went  out  into  the  verandah  to 
see  what  it  was  and  found  these  flies  in  swarms.  We  at 
first  thought  from  the  noise,  until  we  caught  some,  that 
it  was  bees  swarming,  although  it  was  so  late  at  night. 
We  found  these  flies  were  hunting  the  flying  ants,  regularly 
hawking  at  them  in  the  air.  When  a  fly  seized  an  ant 
it  proceeded  to  devour  the  soft  hind  quartern." 
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'^This  swann  was  noted  all  over  our  quarters:  every 
house  our  Officers  were  present  in  at  that  time  reported 
them." 

"We  none  of  us  have  ever  eome  aeross  a  case  like  this 
during  our  service  in  the  country.  .  .  .'' 
.  Colonel  Yerbury  believes,  from  his  knowledge  of  the 
fly,  that  it  is  erroneous  to  suppose  that  it  actually  hunts 
and  kills  living  termites.  He  has  written  to  me  as  follows 
upon  the  subject :—:"  Oc^.  11,  1906.  With  reference  to 
the  Qckroviyia  jq^na  question  I  can  only  reiterate  my 
opinion  that  it  is  absolutely  impossible  for  this  fly  to 
kill  anything.  All  MuscicUe  will  go  to  moisture,  and  as 
mnged  termites  come  to  grief  in  many  ways,  doubtless 
many  a  crushed  termite  attracts  a  muscid.  The  tongue 
of  0.  jefuna  and  0.  fuscipennis  is  an  extraordinary  organ^ 
but  it  is  not  that  of  a  predaceous  fly  but  more  closely 
resembles  that  of  Glossina  without  the  piercing  tip  which 
the  Ti^tse  flies  possess.  Possibly  this  is  the  explanation 
of  my  observation  *  in  Ceylcm  of  these  flies  taking  away 
grsdns  of  sugar  ttom  large  ants  (LobopeUa  and  Campanotus), 
i,  e.  that  the  tongue  acts  as  a  suction  pump — so  when  it  is 
a  ease  of  'pull  devil,  pull  baker'  between  the  fly  and  the 
ant  the  former  gets  the  best  of  it" 

If  the  opportunity  should  occur  again,  it  is  to  be  hoped 
that  the  flies  may  be  subjected  to  a  most  minute  and 
critical  observation,  in  which  special  attention  is  directed 
to  the  tongue.  If  such  examination  should  prove  that 
Ochromyia  is  undoubtedly  predaceous,  we  should  be  driven 
to  suppose  that  the  tongue  contains  some  piercing  instru- 
ment, undiscovered  and  concealed,  or  that  the  thin  body^ 
walls  of  the  termite  are  penetrated  by  suction  alone.  The 
statanent  of  these  alternatives  may  serve  as  some  slight 
guide  to  future  observations. 


The  Prey  of  the  Larval  Si/rphid  Fly,  JCanthandrus  conUus, 
Harr.,=  Melanostoma  hyalinaty,m,  Fin.,  No,  309. 

The  preceding  examples  of  predaceous  Diptera  have 
been  confined  to  the  perfect  insect;  but  as  the  material  for 
the  present  Memoir  accumulated,  I  received  ai^  instance  of 

*  Colonel  Yerbury  tells  me  that  he  observed  this  on  ttie  verandah 
of  the  Rest  House,  KantJialni,  Oct  19,  1890. 


Digitized  by 


Google 


Predaeemis  Insects  and  their  Prey.  89T 


a  predadeons  Dipterous  lanra  of  euch  special  interest  that  ^^ 

I  determined  to  include  it. 

Dr.  T.  A.  Chapman  ("  Ent  Mo.  Mag/'  1905,  pp.  150, 151 ;  V 

1006,  pp.  14-16)  has  obsevred  the  larva  of  Xtmthandrus  ] 

anntui  fieeding  upon  Toriricid  larv«,  but  only  upon  such  ; 

as  are  gregarioua  or  at  auy  rate  numerous  upon  their  food  * 

plant     Hadvia  kyerana  fulfilled  this  condition  at  Hydros,  : 

Aeroelita  eonsequana  in  Sicily,  and  a  larva,  probably  of  ^ 

Anoytii  derasana  in  the  Alps :  in  all  these  oases  Dr.  Chi^ 
man  found  the  larva  of  the  Syrphid  feeding  upon  that  of  the 
Tortricid.  In  Sioily  H.hyerana  occurred  singly,  and  the 
Syrphid  was  not  found  attacking  it '  Jhi  Chapman  con- 
dudes  from  these  instances  that  '^  JT.  comii^  feeds  especially  i 
on  iha  larvse  of  Tortrioes  when  th^:«  are  many  on  a  plant," 
vhile  ^tha  isolation  of  the  individual  larvse"  renders  them 
'*  an  uneuitaUe  prey  for  this  parasite.**  The  Syrphid  larva 
wonld  in  &ct  ''  pensh  when  it  had  destroyed  its  solitary 
prev  and  could  find  no  others." 

It  is  of  the  highest  interest  therefore  to  establish  the 
fiurti,  as  Mr.  Q.  T.  Lyle  of  Brockenhurst  has  now  done,  that 
the  larva  of  this  species  is  found  attacking  single  Lepi- 
dopterous  larvae  when  they  are  large  enough  to  provide 
aufficient  food. 

In  August  1903  Mr.  Lyle  found  th^  full-fed  Syrphid 
larva  inside  the  shelter  (constaiicted  of  sallow  leaves 
loosely  spun  together)  of  the  larva  of  the  Qeometrid  moth, 
Scotcsia  undulcUa.  llothing  remained  of  the  latter  except 
the  dry  and  empty  skin.  The  Syrphid  larva  was  of  a 
bright    apple-green    colour  with   darker  markings.      In  ^ 

September  1903  the  perfect  insect  emerged.  The  speci- 
men, together  with  the  empty  globular  puparium,*  was 
presented  to  the  Hope  Department  by  Mr.  Vf,  J.  Lucas  to 
whom  Mr.  Lyle  had  given  it  The  fly,  a  male  (309),  was 
kindly  identified  for  me  by  Col.  J.  W.  Yerbury.  : 

Putting    together    Dr.    Chapman's    and    Mr.     Lyle's  : 

obaervatioBS,  there  is  reason  for  the  opinion  that  the  [ 

female  Syrphid  is  in3tinctively  led  to  deposit  her  eggs  \ 

where  there  ar^  either  many  minute  larvae  or  single 
larvae  of  sufficient  s]z^.  The  adaptation  to  two  different 
conditions  under  either  of  which  sufficient  food  may  be 
provided  is  of  much  interest,  and  it  is  to  be  hoped  that 
further  observations  will  be  directed  to  the  subject,  so  that  j 

*  See  Dr.  T.  A.  Chapman's  description  in  "  Ent  Mo.  Mag."  1905, 
p.  15L  « 
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conclusions  which  at  present  seem  to  he  justified  may  he 
confinned  or  modified.* 

The  instincts  of  certain  moths  with  phytophagous  larvse 
do  not  seem  to  he  equally  perfect  I  have  often  observed, 
and  every  student  of  Lepidoptera  must  have  noticed,  that 
the  large  solitary  larvsB  of  Sphingidm  are  far  more 
frequently  found  upon  small  bushes  of  their  food-plant 
than  upon  large  ones.  It  appeared  to  me  that  the 
explanation  was  to  be  foimd  in  the  instincts  of  the  parent 
moth  leading  her  to  deposit  two  or  three  eggs  on  each 
bush  or  tree,  irrespective  of  size.  If  this  were  the  case, 
the  larvsB  would*  of  course  be  much  easier  to  find  and 
their  effect  upon  the  food-plant  far  more  conspicuous  upon 
the  smallest  bushes.  However  this  may  be,  the  parental 
instinct  is  certainly  liable  to  error,  for  such  large  larvie 
may  occasionally  be  found  still  immature  upon  a  bush  so 
small  that  it  has  been  completely  denuded  of  its  leaves. 


II.  NEUROPTERA. 

Records  of  the  attacks  of  predaceous  insects  are  very 
scanty  in  all  Orders  except  the  Diptera  and  Fossorisd 
Hymenoptera.  It  is  hoped,  however,  that  the  following 
brief  tabular  statements  will  draw  attention  to  the  great 
need  for  a  large  body  of  accurate  observations. 

Leaving  the  Hymenoptera  to  form  Part  II  of  this  Memoir, 
because  of  the  voluminous  literature  and  the  fact  that 
Fossors  are  predaceous  in  a  somewhat  peculiar  and  special 
sense,  the  remaining  Orders  are  arranged  iu  a  succession 
determined  by  the  number  of  records.  The  Neuroptera 
follow  the  Diptera,  because  the  list  of  examples,  although 
short,  is  longer  than  that  of  any  except  the  two  chief 
Orders. 

*  Compare  Professor  A.  Giard's  obeervation  that  the  larrso  of 
Melanottoma  meUinum^  L.,  generally  supposed  to  feed  upon  Aphides, 
can  be  reared  upon  Musca  domutica  ana  ChartophUa  punUa  (Boll. 
Soc.  Ent.  Fr.  1896,  p.  234).  Quoted  in  VerralTs  British  Flies,  p. 
303  (bottom  line)  and  p.  311  (lines  12-17). 
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In  addition  to  the  above  records  W.  L.  Distant  quotes 
the  observation,  made  at  Candahar,  that  Cicadas  formed 
the  prey  of  Dragonflies.* 

Looking  at  the  &bove  list  the  most  striking  &ct  is  the 
great  variety  6f  the  prey  and  the  marked  inclusion  of 
specially  protected  forms.  The.  latter  are  as  foUows:— 
Limias  chrysippus,  two  common  wasps  (2  species)  and  three 
beetles  belonging  to  distasteful  groups,  a  Malacoderm,  a 
Coccinellid,  and  a  Qalerucid.  Thtis  specially  protected 
species  make  up  more  than  one-third  of  the  16  recorded 
captures,  and  mclude  the  whole  of  the  Coleopterous 
victims.  It  is  also  of  much  interest  to  observe  that  a 
single  species  of  Dragonfly,  Cordvlegaster  anntUcUus,  Wal3 
responsible  for  both  the  wasps  (Nos.  312,  S15),  and  th^ 
Malacoderm  (No.  314).  The  remaining  victim  of  this 
species  was  a  Tabanid  fly  (No.  313.) 

As  regards  the  ten  species  of  prey  which  do  not  appeat 
to  belong  to  specially  protected  groups,  we  find  3  Dipteri 
(1  Syrphid,  1  Tabtmid,  and  1  Huscid^,  3  Lepidopterii 
(1  ?  Lycsenid,  1  Hesperid,  and  1  Crambid),  4  Neuropteri 
(1  Epbemerid,  2  Odonata,  and  a  Termite).  Of  the  lattet 
three  specimens  are  only  coimted  as  one,  inasmuch  as 
the  actual  attack  on  these  three  victims  was  not  witnessed 
and  the  number  of  individual  foes  is  therefore  unknown. 
Manv  Dragonflies,  flying  high,  were  seen  attacking  large 
numbers  of  Termites.  It  was  of  course  impossible  to 
determine  whether  these  particular  Termites  had  been 
seized  by  one,  two,  or  three  of  their  enemies. 

The  inclusion  of  2  Dragonflies  (Nos.  311,  316)  among 
the  prey  shows  that  the  attacks  of  Odonates^  as  in  thf 
case  of  so  many  other  predaceous  insects,  do  not  altogether 
tend  to  the  destruction  of  insect  life ;  for  here  the  preda- 
ceous forms  themselves  are  the  victims.  The  same  con-^ 
siderations  are  suggested  by  the  two  species  of  Veepa 
devoured  by  CordtUegasUr  anmdatue. 

Short  as  it  is,  the  list  is  extremely  interesting,  and 
raises  the  expectation  that  Dragonflies  will  be  found  t<i 
prey  rather  largely  upon  specially  defended  groups  olT 
insects. 

♦  "  Insecta  Transvaaliensia,''  vii,  1906,  pp.  169, 170. 
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In  addition  to  the  above  records   Kirby  and  Spence 

Juote  Lyonnet's  observation  of  a  Panorpa  attacking   a 
dragonfly  many  times  its  size.* 

This  brief  list  of  the  attacks  made  by  Panorpida  contains 
facts  of  much  interest.  The  crowd  surrounding  a  dead 
worm  (No.  325)  seems  to  prove  beyond  doubt  that  the 
Fanorpas  had  been  attracted  by  smell.  The  insects  had 
congregated  round  the  worm  in  a  sheltered  position  on  a 
roadside  bank.  The  Telephorid  victim  (No.  329)  is  a 
striking  example  of  specially  protected  prey;  while  the 
Empid  (No.  328)  and  the  ifragonfly  recorded  by  Lyonnet 
show  that  predaceous  insects  are  attacked  as  well  as  other& 
It  must  be  borne  in  mind  however  that  the  first  record 
(No.  325)  strongly  suggests,  although  it  does  not  prove, 
that  these  insects  devour  dead  prey.  The  record  of  actual 
capture  and  the  condition  of  the  victim  become  therefore 
of  special  interest  and  importance  in  the  Panorpida. 

III.  HEMIPTERA. 

Considering  the  immense  number  of  predaceous  species 
included  in  the  Hemiptera  the  following  table  is  insig- 
nificant. I  trust  however  that  it  may  lead  to  abundant 
future  observations  on  which  trustworthy  conclusions  may 
be  based. 

So  far  as  it  is  possible  to  judge  from  the  following  table  it 
appears  that  Hemiptera  will  prove  to  be  extremely  danger- 
ous foes  to  the  specially  protected  groups.  Thus  out  of  15 
victims,  we  find  3  Lepidopterous  larvfie  ^os.  331,333,337) 
all  probably  defended  oy  special  qualities;  2  stinging 
Hymenoptera  (Nos.  335,  338);  2  Phytophagous  beetles 
(Nos.  332,345)  and  a  Cetoniid  (No.  334);  2  Hemiptera 
(Nos.  341,  342) ; — altogether  no  less  than  two-thirds  of  the 
total  records.  The  remaining  five  examples  include  a 
Lycaenid  butterfly,  2  Longicom  beetles  of  one  species,  and 
2  Diptera.  Even  among  these  the  conspicuous  colouring 
of  the  beetle  suggests  the  probabiUty  of  special  defence. 

*  Kirby  and  Spence,  6th  Ed.  1828,  vol.  ii,  p.  263. 
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In  addition  to  the  above,  Mr.  W.  L.  Distant  draws 
attention  to  the  records  of  Cicadas  attacked  by  species  of 
Mantis  at  Delagoa  Bay  and  in  the  Transvaal* 

Although  the  evidence  is  so  inadequate,  it  presents 
indications  that  conclusions  of  much  value  will  be  reached 
by  extended  observations.  In  the  first  place,  the  whole  of 
the  victims  except  one  were  Lepidopterous.  In  the  second 
place,  the  proportion  of  specially  protected  forms  was  very 
high.  Thus  a  Delias  was  attacked  twice,  an  Acrsea  once, 
Limnas  chrysippvs  once  in  the  imaginal  and  once  in  the 
larval  state.  In  respect  of  the  attacks  on  such  forms  no 
distinction  can  be  curawn  between  the  Mantidm  and  the 
Locustida,  We  are  led  to  believe  that  the  predaceous 
Orthoptera  are  important  foes  of  those  Lepidoptera  that  are 
specially  defended  from  vertebrate  insect-eaters. 


V.   COLEOPTERA. 

The  following  brief  list  is  chiefly  useful  in  drawing 
marked  attention  to  the  urgent  need  for  observations  with 
full  and  accurate  data.  The  experiments  of  Professor  F. 
Plateau  (M6m.  Soc.  Zool.  Fr.  t.  vii,  p.  375,  §  9 :  see  also 
Trans.  Ent.  Soc.  Lond.  1902,  p.  330)  suggest  that  preda- 
ceous beetles  are  probably  important  foes  of  specially  pro- 
tected insects.  These  experiments  are  not  quoted  on  the 
present  occasion  inasmuch  as  the  Coleoptera  were  fed  in 
confinement.  The  present  Memoir  deals  only  with  the 
prey  selected  by  predaceous  forms  in  the  wild  state. 

It  must  be  remembered  that  beetles  are  frequently 
scavengers  rather  than  truly  predaceous.  Thus  the 
observation  of  an  actual  capture  becomes  of  especial  value. 
In  the  following  list  the  two  flies  had  certainly  fallen  into 
the  water,  and  No.  357  may  have  been  drowned  before  it 
was  seized.  The  Agdbus,  No.  356,  and  Elaterid,  No.  362, 
were  certainly  attacking  living  prey. 

*  "  Insecta  Transvaaliensia,''  Pt.  vii,  1906,  pp.  169,  170. 
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XIX.  Entomological  Observations  and  Captures  during  the 
visit  of  the  British  Association  to  South  Africa  in 
1905.  By  F.  A.  Dixet,  M.A.,  M.D.,  F.E.S.,  and 
G.  B.  LoNGSTAFF,  M.A.,  M.D.,  F.R.aP.,  F.E.S. 

[Read  June  6th,  1907.] 

Plate  XXV. 

Cape  Town. 
Lat.  34°  S.    Sea  level    August  8tli,  1905. 

Surely  no  one  who  was  on  deck  when  the  "  Kildonan 
Castle  "  anchored  in  Table  Bay  will  forget  the  impressive 
scene.  Behind  the  town-lights  which  gleamed  along  the 
front  the  grand  mass  of  Table  Mountain,  clear  cut  against 
a  streak  of  dawn,  lay  under  the  Southern  Cross  and 
Magellanic  Clouds,  while  in  the  opposite  quarter  Jupiter 
and  Venus  shone  brilliant  beyond  our  experience,  the 
latter  reflected  in  the  sea,  and  Orion  standing  on  his 
head  demonstrated  that  we  were  indeed  in  a  Southern 
land.  These  astronomical  facts  had  a  bearing  on  our 
entomological  operations,  since  we  had  to  grow  accus- 
tomed to  the  fact  that  the  most  promising  hunting-grounds 
were  slopes  with  a  north-east  aspect. 

FaithAil  to  our  own  science  rather  than  to  the  associa- 
tion of  which  we  were  members,  we  had  decided  to  go  on 
to  Durban  by  the  same  steamer,  and  put  in  as  many  days 
collecting  as  possible  on  the  Natal  Coast.  This  left  us 
but  a  day  and  a  half  at  Cape  Town,  in  which  to  get  a 
glimpse  of  its  fauna  and  flora,  and  we  were  truly  fortunate 
in  that  the  Southern  spring  smiled  upon  us  and  provided, 
if  indeed  few  insects,  at  any  rate  what  Mr.  Boswell  would 
have  termed  "  some  fine  prospects." 

We  were  aware  of  the  poverty  of  the  Cape  Peninsula  in 
Rhopalocera,  and  Mr.  L.  P^ringuey,  the  obliging  director 
of  the  South  African  Museum,  impressed  the  fact  upon 
our  minds,  yet  we  were  hardly  prepared  to  find  butterflies 
so  scarce  as  in  iBct  we  did. 

The  best  scheme  seemed  to  be  to  drive  to  Camps  Bay, 
stopping  on  the  way  to  collect  on  the  slopes  of  the  Lion's 
Head,  lubove  Sea  Point.     While  waiting  for  the  carriage 
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we  took  in  the  garden  of  the  Mount  Nelson  Hotel,  on 
narcissus  flowers,  a  few  honey-bees,  Apis  Tnellijica,  Linn.^ 
of  the  somewhat  brighter  race  adansonii,  Latr.,  that  is 
common  throughout  South  Africa,  and  with  them  their 
familiar  mimic  Eristalis  tenax,  Fabr.  An  Empis  was  also 
common  in  the  garden.* 

The  country  had  all  the  appearance  of  early  sjudng,  and 
it  was  evident  enough  that  we  were  much  too  early  for 
good  sport.  Below  the  Lion's  Head,  by  a  little  stream 
perhaps  200  feet  above  sea-level,  we  took  two  specimens 
of  the  brownish  Lycaenid  Cacyr&us  pdlemon,  Cram.,  quite 
unlike  any  "  Blue "  that  either  of  us  had  previously  seen 
alive ;  these  and  a  Skipper  that  eluded  us  at  Camps  Bay 
were  the  only  butterflies  we  saw  that  day. 

Turning  over  stones  proved  disappointing;  besides 
sundry  scorpions  and  myriapods  the  chief  tenants  were 
ants,  a  larger  yellowish  species,  Camponatms  macuUstuM^ 
Fabr^  and  a  moalkr  Uack  species,  AtcadhoUpfis  capensu^ 
Meyr.  With  the  ants  were  a  few  beetles,  such  tm  two 
specintens  of  Pormicomus  earuUus,  an  Anthiid,  MieroUsiia 
tabida,  Fabr^  another  beetle  not  yet  detennined,  and  two 
larvae  of  a  Zampyris. 

Alcmg  with  the  beetles  were  sundry  cockroadies,  crea- 
tures we  were  afterwards  to  find  numeroos ;  among  them 
were  two  Ikropeltis  juncea,  Sauss.,  and  immature  examples 
of  JBlatta  orierUaliSy  Linn. 

The  best  harbour  for  insects  appeared  to  be  a  species  of 
Solanwm,  a  medium-sized,  prkddy  shrub  bearing  num^noos 
seed-capsules.  On  this  plant  the  red  Lady-bird  CkiUnnenes 
luTutta,  Fabr.,  was  abundant,  also  a  black  species,  Chiloeoru^ 
sp.,  unrepresented  in  the  National  Collection,  was  tediij 
common.  Several  other  Lady-bird-like  beetles^  as  yet 
mndetermined,  were  found  on  the  same  jAsLUt,  as  well  as 
one  specimen  of  Epilachna  Atrto,  Thunb.  (the  sole  phyto- 
phagous genus  in  a  fannly  otherwise  camivoroie).  On 
the  leaves  were  also  two  examples  of  the  tiny  Abcuttu^ 
imnutuSy  Dej. 

A  dark-green,  scarlet-striped  Img,  L^ffMtasfBstivus^  Thxmlx, 
accompanied  the  Lady-birds,  whUe  immature  q)eexmenfi  of 

^  The  original  idea  was  to  allude  to  everj  insect  seen  by  as  iit  oor 
rush  tkroagh  South  Africa,  but  at  the  time  of  goiig  to  press  many 
speciea,  especially  among  the  OrthopterUj  Diptera,  and  Lepidoptera- 
HeUrocera,  were  still  undetermined^  and  so  for  the  most  part  am  not 
mentioned. 
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the  same  were  common  inside  the  seed-vessels  together 
with  numbers  of  a  fetid  brown  bug  not  yet  named  and 
what  we  took  to  be  beetle  larvae.  A  third  bug,  of  a  pale 
scarlet  colour  when  alive,  frequented  the  same  Solanum. 

The  few  flowers  that  were  out  yielded  nothing  but  a 
honey-bee  and  an  Em/pis  sp. 

At  Clifton,  Camp  Bay,  on  the  under-clifif  above  the 
dazzling  white  beach,  we  took  off  the  flowers  of  a  shrubby 
SenedoASkA  Composite  the  small  green  Longicorn,  Promeces 
linearis,  Linn.,  the  small  bronzy  bee,  Halictvs  jvcundus, 
Smith,  $,  and  Apis  mellifica,  2  ^ . 

A  small  Carabid,  Plaiynvs  nifipes,  Dej.,  found  under  a 
stone,  completed  our  short  list  As  we  often  experienced 
afterwards,  the  South-east  Trade  brought  up  clouds  and 
gave  us  a  dull  afternoon,  so  that  collecting  was  practically 
over  at  an  early  hour. 

Port  Elizabeth,  Algoa  Bay,  Cape  Colony. 

Lat.  34''  S.    Sea  level.    AugQst  llth. 

The  steamer  did  not  give  us  a  very  long  time  at  this 
place.  After  an  early  breakfast  we  took  the  train  to 
ZwAARTKOPS,  some  seven  miles  to  the  northward. 

The  coast  here  is  flat  and  fringed  with  sand-hills ;  by 
the  railway  the  country  is  sandy  and  heathy ;  on  the  south 
side  of  the  river  its  delta  forms  a  level  plain  perhaps  a 
mile  wide  between  the  sand-hills  and  the  railway,  this  is 
diversified  by  brackish  swamps  and  intersected  by  streams. 
On  the  drier  portions  of  this  plain  Termitaria  are  numerous, 
from  1  foot  to  2^1  feet  high,  aod  2  to  3  feet  across ;  they 
are  smooth  and  hard  on  the  surface  as  if ''  rendered  "  with 
cement,  many-chambered  within.  One  long  ridge  of  sand 
was  covered  with  thorny  shrubs.  The  most  conspicuous 
plant  was  a  tall  Aloe  (1  arhorescens,  Iferox),  6  or  8 
feet  high  in  full  flower,  but  there  were  also  at  least  two 
species  of  Cotyledon  [Echeveria],  and  several  species  of 
MeseTtthryanthemum,  Low  growing  Euphorbias  were  many 
and  varied,  one  appeared  to  be  absolutely  stemless.  There 
was  also  an  ivy-leaved  Pelargonium.  A  fresh  easterly 
breeze  swept  over  the  open  ground  and  added  much  to  the 
difficulty  of  catching  butterflies. 

The  males  of  Sy^tcfUoe  hellica,  Linn.,  were  rather  common, 
flying  fast,  but  occasionally  settling ;  four  specimens  were 
secured.     Of  Leuceronia  Imquetiiy  Boisd.,  at  least  three 
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were  seen,  two  were  secured,  both  males,  but  a  third 
managed  to  get  out  of  the  net ;  they  flew  strongly.  The 
proboscis  of  this  butterfly  when  fresh  is  of  a  bright  green 
colour  like  its  eyes.  On  the  other  hand,  Golias  dedra, 
Linn.,  was  more  restrained  in  its  movements,  and  two 
males  were  taken.  Of  Pinacapteryx  chariiia,  Boisd., 
several  were  seen,  also  two  or  three  individuals  of  an 
orange-tipped  Teracolus,  probably  omphale,  Qodt. 

On  the  lee  side  of  bushes  which  afforded  a  slight  shelter, 
the  LycsBuid,  Leptomyrina  lara,  Linn.,  was  common,  taking 
short  flights  and  settling  on  the  groimd  or  on  low  plants. 
Nearer  the  sea  on  a  sunny  bank  under  the  lee  of  the  sand- 
hills, the  very  beautiful  and  singular  Lycsenid  Phasius 
thys^,  Linn.,  was  not  uncommon,  though  apparently  very 
local;  it  has  a  quick  skipping  flight  and  time  allowed  the 
capture  of  but  two  males  and  a  female.  In  the  same 
locality  a  pretty  little  rose-coloured  Geometer,  Sterranthia 
pledaria,  Guen.,  was  fairly  common,  but  unfortunately 
only  two  specimens  were  brought  away.  On  the  open 
plain  the  familiar  and  cosmopolitan  Nomophila  noctueUa, 
Schiff.,  was  often  disturbed  and  two  were  taken,  as  well 
as  a  specimen  of  the  scarcely  less  widely  distributed 
Fhlycis&nia  ferrttgalis,  Hubn. 

A  piece  of  rough  heathy  ground  near  the  railway-station 
yielded  two  Satyrids,  Fseudonympha  sdbdcus,  Trim.,  and 
others  were  seen  near  the  same  spot;  the  genus  is 
characteristic  of  South  Africa.  Close  by  a  small  Blue 
Zizera  lysimon,  Hiibn.,  was  netted,  as  well  as  a  fine 
variety  of  Sterrha  sacraria,  Linn. 

Under  some  planks  lying  on  the  sand  of  the  river  bank 
we  found  among  smaller  bugs,  our  first  specimens  of 
Physorhynchus  cncx,  Thunb.  This  large  Reduviid,  whose 
wings  are  so  closely  appressed  to  the  abdomen  that  we  for 
some  time  took  it  to  be  apterous,  is  very  conspicuous  when 
alive,  the  pale  testaceous  thorax  and  margins  of  the 
abdomen  showing  up  the  black  cross  upon  its  back,  but 
the  pale  portions  soon  darken  and  the  insect  is  dingy  in 
the  cabinet. 

Turning  over  stones  produced  a  few  beetles:  single 
examples  of  Zycanthropa  synoscoides,  Ques.,  Harpalus 
exiguus,  Dej.,  and  Blenosia  [Blacodes\  sp.,  as  well  as  two 
Trigonopus  sp.,  the  last  two  both  represented  at  South 
Kensington,  but  unnamed.  With  the  beetles  were  several 
Blattida^,  Deropeltis  ei*ythrocephala,  Fabr.,  $,  an  immatiire 
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Ccmwzoskria  sp.,  and  three  specimens  of  another  Blatta 
which  stands  unnamed  in  the  National  Collection. 

An  old  termitarium,  long  abandoned  by  its  builders, 
afforded  asylum  to  a  number  of  insects,  among  which  the 
most  numerous  and  most  conspicuous  was  the  large 
Carabid  Microlestia  rv^goso-pundata,  Thunb.;  there  was  aLso 
a  solitary  weevil,  Hipporrhinus  appendiculatus,  Qyll. 

The  great  spikes  of  Aloe  proved  attractive  to  flies  and 
a  bee,  Prosapis  sandara^cata,  Bingh.  At  the  same  flowers 
a  long-tailed  bird  was  very  busy,  but  whether  catching  bees 
or  eating  honey  could  not  be  made  out. 

The  Hopliine  beetle  Gymnoloma  atomaria,  Fabr.,  was 
taken  on  a  flower.  Among  flies  the  cosmopolitan  genus 
Sarcophaga  was  represented,  and  what  would  appear  to  be 
a  Dysmcuhus  was  noted  to  settle  on  the  ground. 

While  seeurching  for  beetles  it  was  impossible  to  overlook 
the  numerous  empty  ^ires  of  the  large  and  handsome 
snail,  Achatina  zdyra,  Chem.  [=fiUgurata,  Pfr.];  one  of 
them  was  tenanted  by  a  sbump-tailed  lizard.  A  couple  of 
tortoises  added  to  the  picture. 

[Among  the  small  bees  that  we  brought  home  was  a 
small  one  (unfortunately  not  labelled)  that  was  in  all 
probability  taken  at  Zwaartkops,  though  possibly  at  Cape 
Town,  which  turns  out  to  be  a  new  species,  HaXictus 
inomaius^  Bingh.  Its  description,  with  those  of  other 
Acideata  taken  by  us  in  South  Africa,  will  be  included 
in  a  paper  to  be  presented  to  the  Society  very  shortly.] 

East  London,  Cape  Colony. 

Lat  33°  S.    Sea  level    August  12th. 

An  eager  reconnaissance  from  the  deck  before  breakfast 
revealed  a  tempting  spot  a  mile  or  two  to  the  north-east 
of  the  town  wnere  hills  of  blown  sand  capped  by  scrub 
suggested  many  possibilities.  Accordingly  we  landed  at 
the  earliest  opportunity  and  took  a  carriage.  The  road 
from  the  quay  in  the  inner  harbour  brought  us  in  a  very 
few  minutes  into  the  Queen's  Park,  through  which  we 
were  to  drive.  Our  attention  was  at  first  caught  by  the 
weird  forms  of  gigantic  tree-Euphorbias,  but  these  were 
soon  forgotten,  for  as  we  passed  the  park  gates  we  seemed 
to  enter  a  very  preserve  of  butterflies.  To  one  of  us  the 
sight  was  new  as  it  was  beautiful,  to  the  other  it  brought 
back  vivid  recollections  of  India  and  Ceylon ;  both  agreed 
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to  dismiss  forthwith  the  Kaffir  driver,  who  doubtless, 
i  while  he  pocketed  his  easily-earned  fare,  pondered  on  the 

strange  results  of  European  civilization  and  the  increase  of 
lunacy  consequent  thereon. 

The  park  is  formed  out  of  a  piece  of  the  primaeval  scrub 
of  varied  growth,  filling  a  horseshoe-fihaped  hollow  between 
the  town  and  a  tributary  of  the  Buffalo.  It  is  intersected 
with  roads,  footpaths,  and  streams ;  in  parts  are  artificial 
shrubberies  and  flower-beds,  which  are  gradually  ousting 
the  natural  scrub.  In  the  varied  scene  of  insect  life  the 
most  obvious  characters  were  clouds  of  Mylothris  (tgathvm^ 
Cram.,  of  both  sexes,  their  brilliant  white  and  orange 
colouring  showing  clearly  as  they  fluttered  slowly  and 
fearlessly  over  the  large  bushes  of  Poinsettia  {JEvjphorbia 
p^dchenima]  glowing  with  their  scarlet  bracts.  The  males 
give  out  a  strong  scent  very  closely  resembling  that  of 
sweet-briar.  Amongst  the  agathina  we  took  three  speci- 
mens of  the  nearly  allied  riippdlii,  Koch,  of  both  sexes, 
and  in  another  part  of  the  Park  a  single  male  of  the 
delicate  trimenia,  Butl.,  with  its  pale  yellow  hind-wings. 

Less  showy,  but  almost  equally  common,  was  Belenois 
severlna,  Cram.,  the  "  common  white  "  of  this  part  of  the 
world.  Both  sexes  were  well  represented,  the  male  having  a 
distinct  scent.  All  were  of  the  dry-season  form ;  some  were 
very  small.  Of  B.  gidica,  Qodt.,  a  single  male  was  taken, 
also  strongly  scented.*  Of  the  more  gaudily  coloured 
jB.  zoclmliay  Boisd.,  two  males  and  a  female  turned  up. 

Tcrias  was  represented  by  a  single  hrigUta,  Cram.,  a 
male;  Colias  by  two  eledra^  Linn.,  also  males;  and 
I'eracolns  by  two  ojnjy/iale,  Qodt,  one  of  each  sex.  Last, 
but  not  least  beautiful  of  the  Pierines  was  Eronia  ckodoraf^ 
Hiibn.,  of  which  five  specimens  were  taken,  while  a  male 
E.  leda,  Dbl.,  was  netted,  but  it  managed  to  get  away. 

The  widely-ranging  Idmnas  chrysippus,  Linn.,  of  the 
typical  African  colouring,  which,  as  is  well  known,  is  darker 
than  in  the  Indian  form,  was  flying  slowly  about  in  some 
numbers  ;  two  females  that  were  taken  yielded  the  "  musk- 
rat"  odour, 

*  On  the  subject  of  scents  in  South  African  butterflies,  see  DUBY, 
Proc.  Ent.  Soc.  Lend.,  1905,  pp.  liv-lix,  and  ibid.  1906,  pp.  ii-^- 

t  It  is  well  known  that  the  local  races  of  E,  cUodora  snow  great 
differences  in  the  amount  of  black  bordering  to  the  wings.  Thw  in 
the  East  London  specimens  ia  reduced  to  a  minimum.  See  Pix»'» 
Proc.  Ent,  Soc.  Lond.,  1905,  p.  Ixvi. 
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Another  butterfly  that  was  very  common  was  the 
Nymphaline,  Eurytda  hiarbas,  Dhl  It  has  a  curioiis  slow 
gliding  flight  backwards  and  forwards  about  bushes,  for 
flowers  seem  to  have  no  attraction  for  it ;  but  if  the  flight 
of  this  butterfly,  and  its  coloration,  brown  with  a  trans- 
verse white  band,  remind  one  of  the  Neptis  group,  its 
general  appearance  and  shade-loving  habits  suggest  a 
Satyrid.  E,  hiarhas  orients  itself  with  tail  to  the  sun,  but 
not  very  accurately.  Conspicuous  amongst  the  N3nnpha- 
lines  was  our  old  friend  Fyrameis  cardui,  Linn.,  mostly  in 
poor  condition,  but  one  very  fine.  The  large  genus  Freda 
was  represented  by  three  species,  sesamua,  Trim.,  arcJusia, 
Cram.,  and  cebrene,  Trim.,  the  latter  not  uncommon.  One 
specimen  of  each  was  secured,  but  we  had  our  first  lesson 
in  the  elementary  fact  that  to  see  a  Precis  is  not  always 
the  same  thing  as  to  catch  il 

A  sunny  bank  cleared  of  scrub  was  grown  over  with  a 
Senecio  not  unlike  the  Oxford  sgualiduSy  Linn.  Amongst 
these  flowers  Byhlia  goetzius,  Herbst,  was  rather  common ; 
they  often  settled  on  the  ground ;  they  were  all  females, 
one  of  "  intermediate  "  character,  iiie  rest  "dry."  A  single 
B,  ilithi/ia,  Dm.,  was  "  very  dry."  This  and  a  specimen 
taken  at  Ladysmith  were  all  of  this  species  that  we  saw 
in  South  Africa. 

One  of  the  spots  in  the  park  where  butterflies  were 
especially  numerous  was  a  sunny  bank  close  to  an  open 
drain  whose  black  stream  evolved  so  much  sulphuretted 
hydrogen  as  to  suggest  pollution  by  a  laundry.  Some 
Poinsettia  bushes  (including  one  with  the  bracts  pale 
yellowish  instead  of  the  more  usual  scarlet),  growing  where 
the  smell  was  most  sickening,  proved  quite  as  attractive 
to  butterflies  as  others  in  sweeter  situations.* 

A  few  fine  blue  and  black  Papilios  dashed  about  to 
tantalize  us  (they  were  almost  certainly  P.  niretis,  Cram., 
f.  It/ams,  DbL),  but  the  common  South  African  P.demodocm, 
Esp.,  proved  much  easier  to  capture,  and  between  the  Park 
and  the  town  two  specimens  fell  victims  to  our  nets ;  one 
of  them  seemed  to  have  been  injured  by  a  bird. 

*  This  reminded  me  of  a  part  of  "  The  Happy  Valley  "  at  Hong 
Kong  (in  1904),  so  fouled  with  human  excrement  that  collecting 
was  difficult,  yet  clouds  of  butterflies  fluttered  about  the  flowers 
of  Lcmtana  camara,  Linn. ,  growing  around.  There  was  no  evidence 
that  the  insects  were  attracted  by  the  ordure,  but  they  were  certainly 
not  repelled.  It  is  well  known  that  Charaxes  is  a  foul  feeder. 
•-G.B.L. 
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Satyrids  were  conspicuous  by  their  absence.  A  single 
female  specimen  of  the  common  dingy  South  African 
skipper,  Oegenes  zetterstedti,  Wallgr.  (=Ao^^«itoto,  Latr.) 
was  the  sole  Hesperid  seen,  but  the  LycsBnids  were  better 
represented  by  a  solitary  male  of  the  far-ranging  Tarucm 
tdicamiSf  Laiigi  &nd  several  specimens  of  the  "amphis- 
baenoid  "  tailed  and  lobed  Blue,  Argiolaus  silas,  Westw. 
This  has  a  rapid  and  jerky  flight  and  is  fond  of  settling 
high  up,  so  that  the  observation  of  its  "  false  head ''  and 
its  attitude  at  rest  was  attended  with  difficulty,  but  a  male 
and  four  females  were  easily  taken  off  the  red  blossoms  of 
a  tall  shrub. 

The  only  moth  taken  was  the  day-flying  Lymantriad, 
Ev/proctia  mesozona,  Hmpsn.,  a  male;  this  is  a  species 
represented  in  the  National  Collection  solely  by  the  type. 
Among  other  orders  the  Diptera  were  represented  by 
an  Idia  and  another  fly ;  we  did  not  take  a  single  beetle, 
being  indeed  too  busy  with  the  butterflies.  There  were 
many  small  grasshoppers  in  the  coarse  grass  by  the  foul 
stream,  the  most  striking  being  the  common  South  African 
Catantops  melanostictvs,  Schaum,  whose  red  tibisB  and 
striped  femora  render  it  conspicuous.  The  only  Aculeate 
taken  was  a  worker  Bdonogaker  praunsi,  Kohl,  one  of  two 
seen  on  the  same  plant  This  genus,  very  characteristic 
of  the  country,  has  an  extremely  long  peduncle  to  the 
abdomen.  A  specimen  of  the  Sawfly  Athalia  himaTUopus, 
Klug,  a  species  that  CoL  Bingham  says  is  widely  spread 
over  the  African  continent,  was  taken.  The  bug  Atelocera 
stidita,  Westw.,  was  caught  flying :  during  life  its  under- 
side is  covered  with  a  white  waxy  substance. 

Among  the  things  that  we  saw  that  morning,  but  did 
not  catch,  were  a  Charaxes,  an  Amauris  (probably)  and 
Atetla  phalanta,  Dm. 

Durban,  Natal. 

Lat  29°  W  S.  Sea  level.  August  13-21. 
At  Durban  we  had  the  great  advantage  of  an  introduc- 
tion to  Mr.  A.  D.  Millar.  This  gentleman  and  the 
members  of  his  family  are  enthusiastic  entomologists.  It 
had  been  our  intention  to  go  northwards  and  explore  the 
country  about  the  mouth  of  the  Tugela,  but,  acting  on 
Mr.  Millar's  advice,  we  decided  to  stay  in  Durban  and  so 
make  the  best  use  of  our  time,  which  was  here,  as 
elsewhere,  all  too  short. 
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The  Ocean  View  Hotel  in  the  residential  suburb  called 
The  Berea  is  perhaps  200  feet  above  the  sea;  its  garden 
yielded  a  few  of  the  commoner  butterflies — PapUio  dar- 
danu8.  Brown,  a  male,  Precis  ddia.  Cram.,  My  calms  saJUza, 
Hew.,  both  sexes,  and  Zizera  lucida^  Trim.,  a  male. 

Lanes  and  bits  of  open  ground  near  the  hotel,  still 
retaining  much  of  the  character  of  the  primaeval  scrub, 
afforded  fidr  collecting.  It  was  in  such  a  place  that  we 
were  much  excited  at  beating  out  our  first  ScUamis 
anacardii,  Linn.,  a  large  greenish  nymphaline  very  leaf-like 
on  the  under-side  and  with  a  peculiar  satiny  sheen  that 
gives  it  a  very  tropical  aspect.  There  we  found  late  in  the 
afternoon  both  sexes  of  Limnas  ehrysippiLS,  Linn.;  with 
them  were  less  familiar  butterflies,  ^cr«a  terpsicJuyre,  Linn. 
(t=ibvatoni,  Butl.)  several  (they  feigned  death  in  the  net); 
A.  cabira,  Hopff ,  one  ;  a  pair  of  JPreds  sesamuSy  Trim. ;  an 
example  of  Eurytda  hdarbas,  Dru. ;  also  several  specimens 
of  ByUia  goetzius,  Herbet,  of  both  sexes,  all  more  or  less 
"  dry"  in  character ;  this  butterfly  flies  rather  quickly  low 
down  and  settles  usually  on  the  ground  under  a  bush,  but 
is  easily  disturbed.  We  also  took  at  the  Berea  two  males 
of  Bdenois  severina,  Cram. ;  two  males  and  a  female  of 
Mylothris  agathina,  Cram. ;  and  one  of  each  sex  of  TeHas 
regtUaris,  Butl.  Of  smaller  things  we  took  one  each  of 
Zizera  lysimon^  Hilbn.,  and  Gegenes  zetterstedti,  Wallgr.,  and 
beating  produced  a  Geometer,  not  yet  identified. 

The  glow-lights  of  the  Hotel  only  yielded  the  Boarmid 
Tephrina  arenosa,  Butl.,  and  two  Nbctuae: — Ophiusa 
mejanesi,  Ouen.  (a  moth  that  occurs  in  India,  coming 
very  near  to  Walker's  type  of  expedita,  a  species  sunk  by 
Sir  Qeorge  Hampson),  and  Hviaphygma  micra,  Hmpsn. 
A  humble  fly,  HoTtialomyia  canicularia,  Linn.,  was  an 
inmate  of  the  Hotel. 

Sandy  banks  by  the  roadside  were  haunted  by  various 
Fossors,  two  of  which,  Idris  hs^iorrhaidalis,  Fabr.,  a  male, 
and  PompUus  dwersus,  Smith,  a  female,  exhibit  Lycoid 
coloration,  the  last-named  more  especially  with  its  yellow- 
brown  wings  tipped  with  black.  With  these  were  two 
Didis  fasdatellay  Httbn.,  both  males.  The  Syrphid  fly, 
JSristalis  tsmiops,  Wied.,  was  too  handsome  to  be  passed  by. 

The  first  of  his  &vourite  localities  to  which  Mr.  Millar 
directed  us  was  the  old  Cemetery  at  Sydenham.  About 
three  miles  to  the  north  of  Durban,  it  lies  on  the  north 
(sunny)  side  of  a  hill  sloping  very  giadually  towards  the 
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XJmgeni  River,  and  may  be  some  400  feet  above  aea  level. 
The  Cemetery  itself  is  neglected  and  overgrown  with 
coarse  grass  and  herbage,  wUch  doubtless  nourishes  many 
larvae,  while  there  are  enough  flowers  to  attract  butterflies. 
The  grassy  lanes  on  either  side  afford  excellent  collecting 
ground,  and,  although  most  of  the  land  around  is  cultivated, 
there  is  some  scrub  to  the  south. 

Here  we  found,  besides  our  familiar  friend  Limnas 
chrysippus,  Linn.,  our  first  specimens  of  Amauris  aibima- 
ctUata,*  ButL,  both  males.  Single  specimens  of  the 
beautiful  dark  red  Acrsea  petrsm,  Boisd.,  and  of  A.  natalica, 
Boisd.,  a  male,  were  taken.  The  fore-wings  of  the  last- 
named  are  when  the  insect  is  fresh  of  a  fine  rose-crimson, 
the  hind  part  of  the  abdomen  (in  the  male)  being  banded 
above  with  pale  rose-pink  and  white,  but  white  beneath. 
Males  of  A.  terpsichm^e,  Linn.,  were  fairly  common, 
especially  among  dead  grass.  A,  encedon,  Linn.,  of  which 
two  examples  were  taken,  was  so  successftil  in  its  mimicry 
of  Z.  chrysipjjus,  as  at  first  to  make  one  of  us  believe  it  to 
be  that  species. 

In  the  Cemetery  a  few  males  of  Hypolimnas  misippus, 
Linn.,  were  sailing  around,  flying  high  and  seldom  flapping 
their  wings,  but  no  females  were  observed.  In  an  open 
space  within  the  enclosure,  as  well  as  in  a  cleared  mealy- 
field  adjoining,  Precis  clelia,  Cram.,  was  locally  common, 
settling  on  the  bare  earth  and  on  the  grave-stones ;  with 
them  were  a  couple  of  P,  cebrene,  Trim.,  but  that  species 
was  commoner  in  the  dry  bed  of  a  spruit  half-a-mile  to 
the  north ;  some  of  the  specimens  were  very  small.  Three 
examples  of  P,  natalica^  Feld.,  were  taken ;  P,  sesamus. 
Trim.,  was  not  uncommon.  Only  two  Catacroptera  [Precis] 
cloantha,  Cram.,  were  seen,  one  of  them  in  the  dry  spruit 
JSurytela  hiarhas,  Dm.,  was  very  common  about  hedgerows. 
Single  specimens  of  Pyrameis  cardui,  Linn.,  and  Salamis 
anacardii,  Linn.,  turned  up.  Several  male  specimens  of 
Byblia  goetzivs,  Herbst,  were  taken,  but  it  was  hardly 
common.  Charaxes  varanes,  Cram.,  required  considerable 
negotiation  to  effect  its  capture,  as  its  flight  is  both  high 
and  strong,  but  it  has  a  habit  of  settling  at  the  end  of  a 
prominent  twig,  and  is  then  fairly  easily  detected  in  spite 
of  the  resemblance  of  its  under-surface  to  a  leaf. 

Of  Myodesis  safitza,  Hew.,  two  females  were  taken,  one 

*  For  the  specific  distinctness  of  this  form  from  A.  echerui,  Stoll, 
see  RoTHSOBiLD  AND  JoRDAN,  NovU.  Zool.  z,  1903,  p.  504. 
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near  the  Cemetery,  the  other  in  the  village  of  Sydenham 
(a  mile  nearer  Durban),  thev  were  flying  in  full  sunshine 
in  the  early  afternoon.  Of  M.  perspuma,  Trim.,  three 
males  were  taken  among  dry  grass,  etc.,  near  the  before- 
mentioned  spruit,  they  were  rather  common  there  but  of 
restless  habits,  so  that  it  was  very  difficult  to  see  them 
settle.  It  was  interesting  to  find  that  on  separation  of  the 
wings  and  stroking  the  patch  near  the  costa  of  the  hind- 
wings  they  gave  out  a  very  strong  scent  quite  distinct  in 
character  from  that  of  M.  saJUza,  Hew.,  which  last  has  one 
of  the  strongest  scents  met  with. 

Of  Belenois  severina,  Cram.,  a  male  was  taken ;  but  B. 
gidica,  Qodt.,  appears  to  have  been  commoner,  since  three 
males  and  a  female  were  brought  home.  Three  Finacopteryx 
pigea,  Boisd.,  two  males  and  a  female  (near  Sydenham 
village),  and  one  P.  charina,  Boisd.,  were  taken.  We  met 
with  but  one  Mylothris  agathina,  Cram.,  a  male,  hni  Bronia 
leda,  Dbl,  was  not  uncommon,  fljring  rapidly  along  a  lane 
near  the  Cemetery,  often  in  company  with  Teracolus  atixo, 
Luc ;  it  was  hard  to  catch,  but  three  males  and  a  female 
were  secured.  The  genus  Teracolus  was  more  dominant  at 
Sydenham  than  at  any  other  locality  which  we  visited,  the 
most  abundant  species  (especially  in  fields)  was  T,  auxo, 
Luc.  (the  dry  form  called  by  Wallengren  topha).  The 
males  appeared  to  outnumber  the  females  bv  two  to  one. 
On  one  occasion  a  specimen  of  auxo  and  one  oi  Eronia  leda, 
both  males,  were  in  the  net  together,  they  were  duly 
pinched  and  as  the  net  was  lying  open  on  the  ground 
another  auxo  (sex  not  known)  came  and  settled  on  it  close 
to  the  dead  butterflies !  The  next  commonest  species  was 
T.  annse,  Wallgr.  (dry-season  phase,  =  uxiUengrenii,  Butl.), 
of  which  thirteen  males  and  one  female  were  taken.  On 
the  other  hand,  of  T,  ompJuile,  Oodt.,  we  took  but  three 
males  and  one  female,  and  of  T,  achine,  Cram.,  a  like 
number,  while  of  T,  pJUegyas,  Butl.  [according  to  Trimen 
=  ionSf  Qodt.],  we  secured  but  a  single  male,  of  which  it 
was  noted  that  the  purple  tip  was  not  apparent  in  flight. 
Butterflies  of  the  genus  Terias  were  in  abundance  locally, 
the  specimens  brought  home  proved  to  be  T.  regularis, 
Butl.,  four  males  (one  of  them  "intermediate"  in  character, 
the  rest  dry),  and  T.  senegalensis,  Boisd.,  one  male  (dry). 
The  only  other  Pierine  taken  was  Colias  electra,  Linn.,  on 
the  road  about  a  mile  on  the  Durban  side  of  the  Cemetery ; 
the  species  was  not  common. 
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One  Papilio  dardamcs.  Brown,  was  taken  at  Sydenham, 
but  P.  demodocus,  Esp.,  was  common ;  it  flew  fast  but  gen- 
erally not  very  high,  twice  at  least  it  was  obsei-ved  to  flutter 
its  wings  when  feeding,  as  its  congener  P.  erithoniAis^  CrauL, 
[=  demoletcs,  Linn,]  has  been  observed  to  do  in  India.  A 
specimen  taken  in  Sydenham  village  was  very  small. 

A  considerable  variety  of  LycsBnids  was  taken,  though 
they  cannot  be  said  to  have  been  abundant:  Virach^ 
antalm,  HopflF.,  a  male;  Hypolycama  philippus,  Fabr.,  a 
female ;  Axiocercea  harpax,  Fabr.,  a  male  settled  on  a  rose- 
bush in  the  Cemetery ;  Zycama  bostica,  Linn.,  one ;  Zizera 
lucida,  Trim.,  two  females ;  Z,  lysimon,  HUbn.,  one  on  the 
way;  Lachnocnema  bibultis, Fabr.,  four,  in  the  Cemetery, 
this  species  sits  with  the  abdomen  turned  up  at  an  angle 
of  45"*  (like  JSvMoe);  Caiochrysopa  malathana,  Boisd. 
(=  a8opu8,  Hopff.);  while  on  the  slopes  of  the  spruit 
before  mentioned  was  taken  a  single  example  of  Alana 
amazovia,  Boisd.,  a  female ;  this  last  was  very  cryptic  when 
among  the  grass  where  it  was  found.  In  general  appear- 
ance it  so  closely  resembles  a  tiny  Acrsea  that  at  firat  it 
was  placed  next  to  that  genua 

The  Skippers  again  were  varied  rather  than  numerous, 
single  specimens  l^ing  taken  of  each  of  the  following : — 
Sarangesa  motozioides,  Holland,  almost  invisible  as  it  sat 
on  a  rock  in  the  spniit  with  its  wings  spread  out  flat; 
Netrobalane  canopus,  Trim.,  resting  with  expanded  wings 
on  the  upper  side  of  a  Solanum  leaf;  Bccoris  fatuMuB^ 
Hopff.;  Gomalia  albofaseiatd,  Moore;  the  large  species 
Bhopalocampta  pisistratvSy  Fabr.,  and  -B.  forestan.  Gram. ; 
lastly  Caprona  adelica,  Kirsch,  a  prettily  marbled  butterfly 
with  a  scaleless  patch  on  the  fore-¥mig,  of  which  there  are 
but  two  specimens  in  the  British  Museum. 

The  Syntomids  Pseudonaclia  puelUiy  Boisd. ;  SyrUomis 
simplex^  Walk.,  two,  a  metallic-blue  thing  easily  caught ; 
and  Hiochroinia  formosa,  Qu^r.,  were  taken  flying,  the  latter 
near  the  spruit  A  crippled  specimen  of  the  singular 
Geometer,  denina  poscilaria,  H.-S.,  was  taken  in  the 
Cemetery,  a  better  one  missed  in  the  spruit,  both  among 
long  grass. 

The  following  Hymenoptera  were  taken:  Xylocopa  divisa^ 
Klug,  a  male ;  a  grey  wasp,  Icaria  cinda,  Lepel.,  ^ ;  the 
ant  Gamponotua  maculcUtcs,  Fabr.,  eight  specimens  under  a 
stone ;  and  an  undetermined  Ichneumon. 

The  great  order  Coleoptera  was  very  poorly  represented 
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by  two  Lady-birds,  Ortalia  sp.,  beaten  out  of  a  composite 
creeper  (apparently  a  Senecio\  the  species  is  represented 
in  the  British  Museum,  but  unnamed ;  three  HapUlycus^ 
apparently  of  two  species  [one  possibly  congener,  Qerst], 
were  either  beaten  out  of,  or  taken  flying  about  the  same 
creeper ;  Acantholyctis  constridibe,  Fabr.,  was  caught  flying 
slowly ;  two  specimens  of  Anomaliptis  porcatus,  Sol.,  were 
found  under  a  stone ;  and  four  specimens  of  a  Heterome- 
ron  were  also  found  under  stones,  OpcUrum  sp.,  apparently 
in  the  National  Collection,  but  unnamed. 

The  bugs,  at  least  as  regards  individuals,  were  some- 
what more  plentiful;  beating  the  climbiog  composites 
(one  with  yellow,  another  with  lavender  flowers)  revealed 
a  number  of  the  fetid  Pentatomid  Antestia  variegata^ 
Thunb.,  at  first  taken  by  both  of  us  to  be  Lady-birds ;  two 
other  fetid  Pentatomids,  HolcodethvA  goniodes,  Dall.,  and 
ff.  scapidaris,  Thunb.,  were  also  taken. 

There  were  two  as  yet  undetermined  Acridians  among 
our  captures  as  well  as  the  common  Catantops  rmlanostictus, 
Schaum.    Also  a  Dragonfly,  Orthetrum  fasdolatum,  Ramb. 

The  Botanical  Garden  lies  on  the  slope  of  the  hill 
between  the  Berea  and  the  Race-course,  and  comprises 
portions  of  the  original  scrub,  so  that  it  naturally  haroours 
many  butterflies.  Amongst  these  was  a  small  female  of 
lAmnas  chrydppus,  Linn.,  which  was  actually  mistaken  by 
one  of  us  for  its  mimic  Acrsea  encedon,  Linn.,  of  which 
three  specimens  were  captured.  A  single  specimen  of 
Planenia  esebria.  Hew.,  and  two  of  Acr/&a  cahira,  HopflF., 
were  netted,  one  of  the  latter  settled  on  a  leaf  with  wings 
closed  was  inconspicuous.  OtAmauris  albiiiuiculata,  Butl., 
a  male  and  two  females  were  taken,  one  of  the  latter 
settled  near  the  ground  before  9.0  am.,  at  which  time  it 
was  noticed  that  Skippers  were  especially  active. 

ISvjrytcla  hiarbas,  Dru.,  was  common  in  the  wooded  parts 
of  the  garden,  where  also  three  Precis  elgiva.  Hew.,  were 
secured,  together  with  two  P,  natalica,  Feld.,  of  the  dark, 
or  intermediate  form  (one  very  tattered),  sitting  on  leaves 
with  wings  fully  spread.  The  same  bit  of  surviving 
scmb  yielded  two  of  the  Satyr-like  Cr&iiis  boisduvalii, 
Wallgr.,  one  of  each  sex.  Neptis  agatha,  Cram.,  was  not 
uncommon,  but  as  the  garden  is  a  good  deal  exposed  to 
the  prevalent  south-east  wind  many  of  the  specimens 
were  worn.     Salamis  anacardii,  Linn.,  was  beaten  out  at 
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4.45  p.m.,  it  had  a  very  slow  flight  Of  ByUia  goetzius, 
Herbst,  we  took  a  male  of  the  dry  form.  In  a  shady  spot 
were  two  Melanitis  leda,  Cram.,  the  only  specimens  that 
we  met  with  in  South  Africa.  MycaJesis  saJUza,  Hew., 
with  its  janiraAike  flight,  was  not  uncommon  in  the  shade, 
the  four  specimens  taJken  in  the  gardens  were  all  females 
of  the  dry-season  form  (var.  evenus,  Hopflf.). 

BeUnois  severina,  Cram.,  was  common ;  though  the  large 
majority  were  dry,  amongst  them  was  found  a  semi-wet 
male.  It  was  noted  of  a  pair  in  cop.  that  the  male 
supported  the  female  in  flight  Only  one  £.  gidiea^  Qodt, 
a  male,  was  taken.  But  if  not  quite  the  commonest  white 
of  the  gardens,  certainly  Pinacopteryx  pigea,  Boisd.,  was  the 
most  characteristic ;  a  dozen  specimens,  both  sexes  about 
equally  balanced,  were  secured,  they  were  all  of  the  dry 
form  (s=  alba.  Trim.);  it  appeared  to  be  an  earlier  riser 
than  many  butterOies.  A  pair  were  observed  in  cop.,  the 
male  supporting  the  female  and  when  settled  enclosing 
the  female  between  his  wings.  Of  P.  charinay  Boisd.,  two 
of  each  sex  were  taken,  one  of  the  females  was  less  dry 
than  the  rest  Mylothris  agathina,  Cram.,  was  scarcely 
common,  males  prevailing.  In  the  more  open  grassy  parts 
a  few  Teracoli  were  to  be  got:  of  T,  specioms,  Wallgr., 
we  took  two  males;  T.  omphale,  Godt,  was  commoner, 
and  we  took  five  males  and  two  females;  of  T.  achine. 
Cram.,  one  of  each  sex.  Of  Eronia  cleodora^  Hiibn.,  we 
took  but  one;  Terias  regularis,  Butl.,  was  common  enough, 
six  specimens  taken  proved  to  be  all  females,  of  the  dry 
form.     We  did  not  meet  with  this  species  outside  Natal. 

Just  outside  the  northern  hedge  of  the  Botanical  Garden 
a  fine  Papilio  moraniay  Ang.,  was  taken  flying  low  along 
with  Belenois  severina.  Cram.,  and  settling  on  wayside 
plants;  others  of  the  genus  were  P.  demodocus,  Esp.,  a 
male  ;  P.  dardanus,  Brown,  two  males,  a  species  that  does 
not  fly  as  fast  as  many  of  its  congeners  ;  P.  nireus,  Cram., 
f.  lyams,  Dbl.,  a  male  and  two  femalea 

The  Lyctenidm  were  conspicuous  by  their  scarcity,  only 
two  being  met  with — Hypdycsena  phUippus,  Fabr.,  a  male 
taken  as  late  as  5.0  p.m.,  and  Zizera  lydmon,  Hiibn.,  two, 
one  of  them  beaten  out  but  little  earlier  (together  with 
two  P.  pigea  and  two  B.  severina). 

But  if  Blues  were  scftrce  it  was  far  otherwise  with 
Skippers:  of  our  old  friend  Gegenes  zeUerstedtiy  Wallgr., 
seven  were  taken,  five  being  males,  two  females;  this  sits 
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in  the  familiar  ''skipper  attitude "  but  the  posterior  third 
of  the  hind- wing  is  plaited ;  Bcuoris  fdtuellvs,  HopflF.,  one ; 
Acleros  mackenii,  Trim.,  seemed  to  be  common  but  was 
hard  to  catch,  a  male  only  was  netted ;  of  Fterygospidea 
[TagiacUs]  Jlesus,  Fabr.  [=3  ophian,  Dru.],  five  specimens 
were  secured ;  it  has  a  rapid  darting  flight,  dashing  wildly 
up  and  down  the  glades  like  a  flash  of  silver,  and  suddenly 
settling  with  wings  widely  spread  like  a  Boarmia,  usually 
(so  far  as  our  experience  went)  on  the  tupper  side  of  a  leaf, 
though  it  was  on  at  least  one  occasion  seen  to  settle  on 
the  under  side,  which  Mr.  Trimen  gives  as  its  habit ;  the 
fine  large  skipper  Bhopalocampta  keithloa,  Wallgr.,  rests  in 
a  singular  attitude,  the  wings  are  raised  above  the  back 
but  do  not  meet,  since  both  primaries  and  secondaries  are 


MhopcUocampta  Miklo<t,    PtMition  of  wings 
in  resting  attitude,  seen  fh}m  behind. 

curved  outwards  somewhat  spirally,  moreover  the  pos- 
terior half  of  the  secondaries  is  curiously  plaited  over  the 
abdomen ;  a  specimen  of  B,  forestan,  Cram.,  was  beaten 
out  as  late  as  4.45  p.m.,  darting  away  with  a  whirligig 
flight 

The  Lymantriad  moths  JEuprodis  pundifera,  Walk., 
three  males,  and  E.  stellcUa,  Dist.,  two  males,  were  beaten 
out  one  afternoon,  together  with  the  Larentid  Geometer, 
Epvrrhoe  9ub8pi88ata,  Warr.,  one ;  the  Acidalids  Craspedia 
pviverosaria,  Walk.,  and  Idosa  spoliata,  Walk.,  one  of  each ; 
the  Deltoids  JBypena  thermmalis,  Walk.  [^Ophiuche  ma- 
snmalia,  Quen.]  three ;  the  Pyrales  Bradina  [Erilita]  ad- 
imxtalis,  Walk.,  one ;  B.  [PhysemcUia]  atopalis,  Walk.,  two  ; 
and  some  others  not  yet  determined. 

Two  beetles  only  were  captured,  one  the  weevil  Stramia 
anconifrons,  Boh. ;  the  other,  Cardiophorus  sp.,  was  found 
under  an  old  tarpaulin. 

The  sole  Aculeate  brought  away  was  a  beautiful  light 
blue  bee,  Crocimpida,  Smith,  ^,  which  with  its  rapid  flight 
suggested  a  small  dragon-fly. 
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Three  species  of  Diptera  were  met  with:  Eristalis  tseniops, 
Wied. ;  Syrphus  seffyptivs,  Wied. ;  and  Scurcophaga  sp. 

A  solitary  Pentatomid  bug,  Agonoscelis  versicolor,  Fabr., 
was  taken. 

Of  dragon-flies  we  took  one  of  a  species  not  yet  de- 
termined, and  two  that  would  appear  to  be  Orthetrum 
fcLsdolaiurriy  Ramb. 

In  approaching  Durban  from  the  sea  one  first  sights 
The  Bluff,  a  ridge  of  high  ground  separating  the  harbour 
from  the  Indian  Ocean.  Access  is  obtained  on  the  land- 
ward side  by  a  steep  path,  the  resort  of  many  butterflies, 
being  protected  from  the  sea  winds  and  lying  fully  open  to 
the  sun.  It  is  at  first  hard  to  realize  that  south  of  the 
Equator  hill-sides  with  northern  aspects  are  the  most 
likely  hunting  grounds  for  butterflies.  At  the  eastern 
extremity,  near  the  lighthouse,  the  BluflF  is  more  or  less 
bare ;  but  the  path  towards  the  west  soon  leads  into  the 
scrub,  or  natural  forest,  of  mixed  growth  with  a  scarcely 
penetrable  undergrowth  of  the  coarse  Acantbaceous  plant 
called  by  the  natives  "  u-Bomaan."  Through  the  scrub 
there  has  been  cut  a  very  wide  road,  grass-covered,  which 
keeping  parallel  to  the  coast,  runs  up  hill  and  down  dale  for 
at  least  a  couple  of  miles,  how  much  further  we  had  not  time 
to  investigate.  This  road  with  its  occasional  glimpses  of 
the  sea,  perhaps  150  or  200  feet  below,  afforded  the  most 
delightful  collecting  ground  imaginable.  One  was  con- 
stantly reminded  of  ridings  through  woods  in  Southern 
England,  but  rudely  brought  back  by  catching  the  net  in 
the  well-concealed  thorns  of  the  familiar  "  fern-asparagus  " 
of  our  hot-houses  and  dinner-tables  [Asparagiis  lplvmoms\, 
or  by  a  glimpse  of  the  dusky  form  of  a  cryptically-coloured 
Kaffir  in  the  gloomy  shadow  of  the  forest.  But  every- 
thing has  its  drawbacks ;  that  of  the  Bluff  was  climatic, 
for  all  too  soon  after  mid-day,  on  both  our  visits,  the  south- 
east Trade-wind  freshened  and  great  clouds  rolling  up  firom 
the  Indian  Ocean  sent  all  well-regulated  butterflies  to  bed. 

lAmnas  chrysippus,  linn.,  was  very  common,  especially 
towards  the  more  civilized  end  of  the  road.  Flanema 
esebria.  Hew.  (curiously  enough  the  only  species  of  the 
Acrseine  group  that  we  saw  there),  has  a  ^ht  of  moderate 
rapidity,  but  two  were  easily  caught  Several  AteUa 
pfudanta,  Dru.,  were  seen  and  a  few  netted.  Ftecis  was 
represented  by  a  single  cldia,  Cram. 
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JBvrytela  hiarbas,  Dru.,  was  present  but  not  common ; 
of  Byhlia  goetzivs^  Herbst,  two  were  taken,  one  of  them 
less  "dry  "  than  usual.  Salamis  anacardii,  Linn.,  with  its 
slow  flight,  looked  strangely  smaller  than  it  is;  it  soon 
settled  ou  a  leaf  and  appears  indeed  to  be  a  very  sluggish 
insect.  Two  females  of  Mycalesis  safitzay  Hew.,  are 
recorded  from  the  Bluff. 

By  fieur  the  predominant  butterfly  was  Belenois  severina, 
Cram.,  which  was  very  abundant;  the  males  largely 
exceeded  the  females  in  numbers,  but  a  good  many  of  the 
latter  were  seen.  Though  the  very  large  majority  were  of 
the  dry  type,  intermediate  examples  were  also  present. 
They  appeared  to  be  markedly  gregarious,  though  this  may 
have  been  due  to  the  distribution  of  their  favourite 
flowers.  Two  pairs  were  observed  in  cop,,  in  each  case  the 
female,  hanging  down  impassive,  was  carried  by  the  male. 
Of  B.  gidica,  Qodt,  which  was  for  less  common,  we  took 
two  males  and  three  females.  Most  of  this  species  were 
seen  near  the  bottom  of  the  path  leading  from  the  harbour 
up  to  the  lighthouse.  Of  R  thysa,  Hopff.,  we  took  two 
males ;  when  on  the  wing  they  were  very  like  the  male  of 
Mylothris  agathina,  Cram.,  in  flight  and  general  aspect. 
Indeed  even  as  seen  in  the  net  the  Belenois  so  closely 
mimics  the  Mylothris  that  one  of  us  though  specially  on 
the  look-out  was  deceived,  and  this  even  when  the  two 
insects  were  taken  the  same  morning. 

Pinctcopteryx  charina,  Boisd.,  was  decidedly  common, 
but  the  sexes  were  very  unequally  distributed ;  we  took 
17  males  to  2  females.  One  male  specimen  had  lost  the 
anal  angles  of  the  hind-wings,  probably  from  the  bite  of  a 
lizard.  Of  Olutophrism  saba,  Fabr.,  a  male  was  taken. 
The  beautiful  Eronia  cleodora,  Htibn.,  was  quite  common; 
we  took  18  specimens  which  appear  to  be  mostly  males ; 
it  flies  fast.  The  Plate  accompanying  this  paper  gives  a 
fair  idea  of  the  brilliance  of  the  butterfly  and  the  con- 
spicuous arrangement  of  its  strongly  contrasted  colours, 
but  it  shows  far  more  satisfactorily  its  cryptic  coloration 
when  resting,  as  it  was  several  times  observed  by  us,  upon 
or  close  by  yellow,  blotched  and  perforated  leaves  of  the 
u-Bomaan^  as  the  Kaffirs  call  the  shrub  forming  the  bulk 
of  the  undergrowth  on  the  Bluff.  This  plant,  now  known 
as  Isoglossa  woodii,  Clarke  [figured  in  J.  Medley  Wood's 
"  Natal  Plants,"  vol.  i,  Plate  XXII,  under  the  name  of 
JEcteinanthAis  origanoides^  T.],  belongs  to  the  natural  order 
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Acanthacem^  and  is  not  the  food  plant  of  the  larva.*  The 
under-side  of  the  hind-wing  of  the  butterfly  varies  almost 
as  much  as  the  discoloured  leaves,  and  the  resemblance  is 
general,  that  is  to  say,  it  is  not  a  definit-e  case  of  leaf- 
imitation.  It  should  be  noted  that  a  coloured  sketch  of 
the  leaves  was  made  at  the  time,  but  in  the  absence  of 
the  butterfly,  to  avoid  any  tendency  to  exaggerate  the 
resemblance.   Mr.  H.  Knight's  drawing  is  quite  admirable. 

Of  Tcracohcs  achine,  Cram.,  we  took  a  male;  of  T. 
omphale,  Qodt.,  two  of  each  sex ;  but  we  naturally  paid 
more  attention  to  the  beautiful  **  Purple-tips,"  Teracdus 
speciostis,  Wallgr,  [Butler  named  the  dry  form  of  this 
butterfly  jobina,  and  considered  the  wet  form  to  be  the 
tone  of  Qodart]  This  was  not  uncommon,  and  we  secured 
six  males  and  two  females;  during  its  flight,  which  is 
rapid,  it  looks  like  an  ordinary  white,  the  purple  not 
showing  on  the  wing. 

Of  Teri<i8  regiUaris,  Butl.,  we  took  a  male,  and  of  T, 
senegalensis,  Boisd.,  a  female,  both  dry. 

We  managed  to  get  two  specimens  of  PapUio  policenes, 
Cram.,  but  one  of  them  was  sadly  battered ;  also  one  male 
of  F.  da/rdanus,  Brown,  f.  cenea,  StoU ;  a  specimen  of  P. 
nireus,  Linn.,  f.  lyasus,  Dbl.,  was  easily  secured  flying  low 
down  when  a  cloud  passed  over  the  sun. 

Curiously  enough  we  took  but  a  solitaiy  Blue,  Viradwla 
antalus^  Hopff.f 

Single  specimens  of  the  Skippers  Gegenes  zetterskdti, 
Wall^.,  a  fennale ;  Gomalia  albo/ascicUa,  Moore,  and 
Baons  fatvdlus,  HopflF.,  were  taken,  the  last  named  settled 
on  a  leaf  in  the  sun,  with  the  wings  fiilly  expanded ;  also 
two  Kededes  maconia,  Trim. 

We  kicked  up  from  grass,  etc.,  two  specimens  of  the 
exceedingly  variable  Noctua  OpMusa  lie7iard%  Boisd.,  one 
of  them  settled  upon  the  ground;  in  like  manner  we 
turned  up  a  battered  example  of  the  restless  Noctaa 
Bemigia  repanda^  Fabr.,  and  found  another  at  rest  upon  a 
leaf  in  the  full  sun.  Here  we  took  our  first  specimen  of 
that  beautiful  Catocaline,  the  steel-blue  and  orange  yellow 

*  Some  further  particulars  were  given  when  attention  was  first 
called  to  the  matter.  See  Longstapf,  Trans.  Ent  Soc.  Lond.  1906, 
pp.  113,  114  ;  but  the  Plate  was  not  ready  in  time  to  be  issued  with 
thatpaper. 

t  See  LoNOSTAFF,  Some  Best-Attvtxidet  of  ButterJUet^  Tiana.  Ent 
Soc.  Lond.  1906,  p.  106. 
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Egyholia  vaiUantinu,  Stoll,  known  to  the  Colonists  as  the 
"  Peach  Moth."  Also  the  Arctiid  Bhanidophora  cindigvMa, 
Walk.,  and  the  curious  Geometer  Cartcdetis  libj/ssa,  Hopffi, 
of  which  several  were  seen,  but  only  one  taken.  It  flies 
rather  high  with  feeble  fluttering  action,  and  when  on 
the  wine  somewhat  recalls  Limnas  cfi^sipptis,  or  an 
Acraa,  which  last  it  also  resembles  by  exuding  a  yellowish 
juice  when  pinched,  the  juice  in  this  case  being  odourless. 
Another  Geometer,  allied  to  our  "Magpie-moth,'*  was 
Zerenopsis  geomeirina,  Feld. 

The  familiar  Phlyctamia  ferrugcUia,  Hlibn.,  completes  the 
list  of  moths,  so  far  as  we  have  been  able  to  assign  them 
names. 

The  yellow  and  chocolate-coloured  Lamellicom  Macroma 
cognata,  Schonh.,  was  very  conspicuous  on  the  wing ;  the 
Clavicom  JEpiscaphulu  aviacochiloides,  Crotch,  was  tiEkken 
under  a  log,  associated  with  ants  and  fungi.  Aaida  U- 
castaia,  F&hr.,  and  Sister  submkatits^  Mass.,  were  also  found 
tinder  logs ;  a  specimen  was  obtained  of  the  Phytophagous 
Lady-bii5,  EpikuJina  infirma,  Mulsant.  The  weevil  Scio- 
hivsptUluSf  Sparr.,  a  female,  was  beaten  out  of  a  clematis- 
like creeper  [?  really  a  Smedd],  The  Carabid  Armwe 
quadriguttatay  Castelnau,  was  taken  on  low  herbage. 

Two  crickets  and  several  unnamed  Acridians  were 
captured,  includinc;  one  which  made  a  loud  snapping 
noise  in  leaping,  wnereas  the  very  spiny-legged  Acridium 
ruficame,  Fabr.,  sat  on  a  bush  and  made  no  attempt  to 
escape.  From  under  a  log  was  unearthed  an  immature 
female  Blatta^  which  Mr.  Shelford  thinks  may  possibly 
be  a  new  species. 

A  blue  wasp  was  taken,  and  several  others  seen ;  it  turns 
out  to  be  a  new  species  and  has  been  named  by  Col.  C.  T. 
Bingham  Notogonia  dioceyi ;  while  under  a  log  were  found 
a  number  of  the  big-headed  soldiers  and  thin  workers  of 
Camponotus  maevJattts,  Fabr. 

The  conspicuous  Reduviid  bug,  Physorhynchtis  crux, 
Thunb.,  was  common  under  logs  of  wood,  corrugated  iron, 
etc.,  near  the  lighthouse ;  it  has  a  peculiar  pungent  odour. 

The  sole  fly  brought  home  was  apparently  the  cosmo- 
politan Sarcophaga  camaria^  Linn. 

CoNOELLAt  some  three  miles  to  the  west  of  Durban,  is 
also  a  very  pleasant  locality.    The  ground  rises  gradually 
TRANS.  ENT.  SOO.  LOND.  1907.— PART  II.     (SEPT.)       22 
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from  near  the  level  of  the  harboar  for  perhaps  a  mile  to 
the  Isirge  banana  plantations  from  200  to  300  feet  above 
sea  level,  the  slopes  being  covered  with  wild  scrub 
traversed  by  a  woodland  track,  while  through  the  lower 
portions  are  cut  wide  grass-covered  roadways  foreshadow- 
ing the  development  of  an  eligible  building  estate. 

As  usual,  Limnas  chrysij^pus,  Linn.,  was  to  be  had ;  we 
took  five  males  and  a  female.  We  took  a  female  of 
Amauris  ecJuria,  Stoll,  and  three  females  of  A.  cUbinuum- 
lata,  Butl,  the  latter  flew  slowly  and  was  easily  caught 
AcrsML  was  well  represented,  the  commonest  species  being 
the  black,  yellow-spotted  A,  cabira,  Hopff. ;  of  this  one 
specimen  was  taken  on  Lantana  flowers,  but  as  a  rule  it 
was  seen  flying  about  the  tops  of  trees,  in  which  situation  it 
looked  a  much  larger  insect  than  it  is ;  thirteen  specimens 
were  taken^  one  of  these  which  reached  the  hotel  alive, 
having  survived  pinching  as  ilcr/^^  so  often  do,  proved  venr 
resistant  to  chloroform.  A.  terpsichare,  Linn,  [of  which 
the  southern  form  =  buxtoni,  Butl.],  looks  on  the  wing  like 
a  small  British  Argynnis ;  we  took  five.  Of  A.  petrssa, 
Boisd.,  which  when  alive  is  very  rosy,  both  above  and 
below,  we  took  two.  Of  A.  natcUica,  Boisd.,  we  got  one 
among  grass;  its  hind-wings  have  a  rosy  flush  in  life, 
indeed  the  beauty  of  many  of  these  Acrsem  cannot  be 
appreciated  from  cabinet  specimens ;  A,  encedon^  Linn.,  of 
which  we  took  three,  is  a  feeble  insect,  with  slow  flight, 
but  it  again  succeeded  in  passing  itself  ofl^  (momentarily) 
as  chrydppus,  A  single  male  Ptanema  aganice.  Hew., 
completed  the  group. 

Byblia  goetzius,  Herbst,  flew  over  the  grass  like  a 
'*  Pearl-bordered " ;  one  settled  on  a  red  path,  another  on 
dead  grass,  both  with  win^  erect,  both  inconspicuous ;  we 
took  a  male  and  four  females,  one  of  the  latter  was  "quite 
dry."  Two  Neptis  agatha,  Cram.,  were  taken  flying  slowly. 
Precis  elgiva,  Hew.,  a  retiring  insect,  was  found  in  the  track 
through  the  wood,  of  four  specimens  one  was  much 
battered;  of  P.  clelia^  Cram.,  several  were  seen;  of 
P.  natalica,  Feld.,  two,  of  the  dry  form,  one  worn;  of 
P.  sesamtLs,  Trim.,  one  settled  closely  appressed  to  the 
ground ;  also  at  the  edge  of  the  banana  garden,  on  very  red 
soil  a  Precis  was  seen  three  times  quite  clearly,  but  un- 
fortunately missed ;  this  was  either  P.  odavia.  Cram,  (the 
wet-season  form  of  sesamtis),  or  something  unoommonly 
like  it ;  it  nearly  matched  the  red  soil  in  colour,  but  was 
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somewhat  more  orange  in  tint.  Of  Salamis  an^acardii, 
LIdd.,  one  of  each  sex  was  obtained;  of  Atella  jJialanta, 
Dni.,  a  single  example ;  of  Charaxes  varanes,  Cram.,  usually 
a  high  flier,  a  female  was  luckily  netted  off  a  shrub. 
Mycdesis  safitza,  Hew.,  was  common ;  four  males  and  nine 
females  were  taken. 

No  specimens  of  Belenois  severina,  Cram.,  appear  to 
have  been  brought  back  from  Congella,  but  it  was  cer- 
tainly common  there ;  of  B.  gidica,  Qodt.,  we  took  three  of 
each  sex,  one  had  the  hind-wings  chipped  symmetrically, 
apparently  by  a  bird  ;  of  two  specimens  taken  in  cop.  the 
male  was  dry,  the  female  very  dry.  Of  B.  thysa,  Hopff., 
we  took  six  males,  but  we  have  no  record  of  its  model 
Mylothria  agathina  from  that  locality.  Both  these  butter- 
flies have  strong  scents,  which  are  distinct.  Of  Oluto- 
phrissa  aaba,  Fabr.,  and  Nychitona  alcesta.  Cram.,  single 
examples  were  taken;  the  latter  has  a  slow,  flapping  flight 
Of  Eronia  cleodora,  Hubn.,  we  took  two ;  of  JE,  Uda,  Dbl., 
a  single  female;  of  Pinacopteryx  pigeOy  Boisd.,  nine,  four 
males  and  five  females ;  of  P.  channa,  Boisd.,  a  solitary 
male.  Congella  is  not  the  sort  of  locality  that  Teracoltts 
especially  delights  in,  and  the  genus  was  represented  by 
but  single  male  specimens  of  T.  achine,  Cram.,  T.  omphale, 
Qodt.,  and  three  males  of  T.  speciosm,  Wallgr.  Of  Terias 
regularise  Butl,  we  took  four  males  and  two  females. 

Of  PapUio  dcTnodocus,  Esp.,  which  frequents  high  and 
open  ground,  we  took  one  in  the  cultivated  region  above 
the  woods,  but  of  P.  nireus,  Linn.,  f.  lyams,  Dbl.,  we  eot 
four  males  by  taking  advantage  of  its  habit  of  not  in- 
frequently flying  low  and  even  settling  on  the  ground. 

Of  Zizera  lysimon,  Hlibn.,  we  took  two ;  of  Tarucus  teli- 
canus,  Lang,  five,  of  which  at  least,  four  were  females,  one 
with  the  fore-wings  injured  apparently  by  a  bird;  of 
Lycama  boetica,  Linn.,  two ;  of  Castalius  calice,  Hopff.,  one, 
a  tattered  specimen,  and  of  Virachola  antaivs,  Hopff.,  one 
female,  boxed  off  a  plant  close  to  the  ground ;  it  was  sitting 
head-downward,  but  the  "  false  head  **  had  been  bitten  o^ 
so  that  it  could  not  deceive  again. 

Among  the  Skippers  were  the  familiar  dingy  Gegenes 
zetterstedH,  Wallgr..  two ;  Baoris  faiudlus^  Hopff.,  one ; 
Sarangesa  motozi,  Wallgr.,  one ;  Ackros  mackemi^  Trimen, 
one  male  and  two  females,  this  and  other  Skippers  were 
more  active  on  dull  days  than  most  butterflies;  Eretis 
djidasUe^  Wallgr.,  one,    settled    with    wings    outspread; 
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and  Pterygospidea  flesus,  Fabr.,  seven.  Of  the  last  species 
several  were  seen  to  settle  on  the  upper  sides  of  leaves, 
with  wings  spread  out  like  a  Boarmid. 

The  beautiful  Egyholia  vaillarUina,  StoU,  was  rather 
common,  it  is  a  slow  feeble  flier,  the  wings  flapping  much, 
so  it  was  easy  to  catch  six  specimens.  The  Lymantriad 
JEuproctis  puTidi/era,  Walk,  of  which  we  took  three  males 
and  a  female,  was  very  common,  it  is  one  of  those  insects 
which  look  on  the  wing  far  larger  than  they  are,  an 
appearance  that  may  be  due  to  bright  colour  (in  this  case 
orange)  or  to  the  mode  of  flight.  Of  the  small  Syntomid 
Pseudmadia  paella^  Boisd.,  and  the  Chalcosiine  Anonueotes 
levis,  Feld.,  we  took  two  each,  this  last  looks  surprisingly 
large  on  the  wing.*  Other  moths  taken  were  the  Geometer 
Gfracillodes  caffra,  Guen.,  one;  the  Pyrale  Antigcustra 
morysalis.  Walk.,  one;  Tinsegeria  sp.,  one,  and  several 
other  unnamed  Micros. 

The  Odonata  were  represented  by  two  Orthetrum  fasci- 
olatum,  Ramb.  $,  and  one  Dradiybcms  rhomboidalis,  Beauv. 
The  Orthoptera  by  a  Blatta,  found  under  a  log,  Ihropeltis 
autraniana,  Sauss.,  immature ;  also  an  Acridian,  TryxcUis 
stall,  Boliv.,  which  was  very  hard  to  see,  being  shaped  and 
coloured  like  a  piece  of  dead  grass  or  straw. 

Near  the  reservoir,  on  a  shrubby  lavender-flowered 
composite,  were  taken  together  the  South  African  form  of 
Apis  Tnellifica,  Linn.,  and  the  Syrphid  Eristalis  tamiops, 
Wied.,  which  was  noticed  to  be  a  fairly  close  mimic  of 
the  bee. 

The  beetles  found  at  Congella  were  the  Clavicom 
Megalodacne  grandis,  Fabr.,  and  the  Heteromerous 
Anthradas  taurus,  Fabr.,  both  found  under  logs;  also 
Endema  nobilis,  Klug,  and  the  very  distinct  Carabid, 
Thyreaptertis  Jlavo-signatus,  Dej.,  under  the  bark  of  a 
dead  stump  among  numerous  ants. 


From  Durban  to  Johannesburg. 

August  22, 1905. — The  first  point  of  the  journey  over  the 
Highlands  of  Natal  at  which  we  had  a  few  minutes'  time  to 

♦  Compare  my  observations  on  the  Indian  Chalcosiine,  Aglaope 
hyalina,  feoll.,  in  Trans.  Ent.  Soc.  Lend.  1906,  p.  6a— G.  B.  L. 
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leave  the  luxurious  carriages  of  the  Qovemmen t  Railway  was 
Inchanga,  2,470  feet  above  sea  level.  Here  on  some 
sandy  ground  near  a  stream  bordered  by  rushes  and  coarse 
grass  or  on  a  bank  with  a  few  flowers  (?  Senedo  sp.)  we  took 
a  "  dry "  specimen  of  the  Satyrid  Pseudonympha  cassius, 
Godt ;  a  wasp  prettily  marked  with  rich  brown,  black  and 
white,  PolisUs  fastidiostcSy  Sauss.,  ^ ;  a  handsome  Braconid, 
Iphiaulax  whitei,  Cameron;  and  an  apple-green  Mantis 
larva ;  also  by  sweeping  the  Senedo,  etc.,  two  Apis  mellifica, 
Linn.,  race  adansonii,  Latr.,  ^;  an  Asilid  ^  Dysmachics  sp., 
and  the  grasshopper  Catantopsmelanostid^ts,  Schaum. 

We  spent  the  night  at  the  Falls  of  the  Umgeni,  at 
HowiCK,  Lat.  29°  28'  S.,  3,400  feet  above  sea  level,  and 
before  dark  turned  over  a  few  basalt  stones,  taking  a  number 
of  ants,  PTwidole  irritans,  Smith ;  two  BkUtm  with  a  very 
strong,  sweet,  rather  pleasant  scent,  suggesting  pear-drops 
(or  amyl  acetate),  they  were  immature,  possibly  of  a  new 
species  (R.  Shelford) ;  a  small  beetle,  Euleptus  caffer.  Boh., 
and  an  Acridian,  at  present  unnamed.  It  was  cold  at 
night  here. 

August  23, 1905.— At  Mooi  Riveb  Station,  Lat  29° 
17  S.,  alt.  4,600  feet,  we  took  a  solitary  Acridian  only. 

At  EsTCOURT,  Lat.  29°  2'  S.,  alt.  3,800  feet,  on  an  open 
grassy  place  near  the  Station  we  were  rather  more  suc- 
cessful Two  males  of  Synchlo'e  liellica,  Linn.,  were  secured  ; 
they  were  noticed  when  at  rest  to  withdraw  the  fore- 
wings  completely  between  the  hind-wings,  and  to  raise 
the  abdomen.  We  also  took  a  small  Syntomid  (as  yet 
unnamed),  a  Lady-bird,  EpHaehna  similis,  Thunb.;  two 
ants,  Camponotus  cosmicus.  Smith,  and  a  locust  Trilo- 
phidia,  sp.;  this  was  discovered  by  Mr.  0.  A.  E.  Marshall, 
and  declared  by  SefLor  Bolivar  to  be  a  new  species,  but  it 
has  not  yet  been  named  by  him. 

CoLENSO,  Lat.  28°  46'  S.,  alt.  3,200  feet.  The  late  after- 
noon was  spent  on  the  low  ground  south  of  the  Tugela, 
between  the  river  and  the  spot  where  Col.  Long's  guns 
were  abandoned.  The  only  butterflies  seen  were  Pyrameis 
cardui  and  Limnas  chrysippus.  Several  moths  were 
kicked  up,  the  Boarmid  Geometers  Osteodes  turbulenta, 
Quen.,  two ;  Zamarada  pulverosa,  Warr.,  one  ;  and  Nassunia 
petavia,  Stoll,  a  male ;  also  two  tiny  Noctuse  with  yellow 
hind-wings,  Psevdosterrha  sperans,  Feld. ;  a  Crambus  and 
two  Micros,  none  of  them  yet  named.    Two  immature 
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Acridians  of  the  colour  of  dry  grass  were  taken,  also  a 
beetle  Scaptdbius  ncUaiensis,  Boh.,  one,  and  the  Hete- 
romeron  Opairum  ?  arenarivm,  Fabr.,  six.  Several  speci- 
mens of  the  ant  PheicMe  irrUans,  Smith,  were  taken,  also 
some  Termites,  two  workers  and  two  soldiers  of  the  same 
community.  The  former  when  taken  were  carrying  bits 
of  grass  and  leaves,  when  brought  back  to  the  hotel  they 
were  dead  and  partly  mutilated,  ?  by  the  soldiers  in  the 
same  pill*box.  The  soldiers,  on  the  contrary,  reached  home 
alive  and  pugnacious,  for  they  would  grasp  the  point  of 
the  forceps  and  allow  themselves  to  be  lifted  oflF  the 
ground  without  letting  go. 

August  24,  1905. — The  next  forenoon  we  ascended 
Hlangwane,  the  hill  commanding  the  whole  position, 
which  unfortunately  Buller  did  not  occupy  on  December 
15th,  1899.  Again  we  saw  no  butterflies,  and  this  morning 
we  did  not  even  get  a  moth !  Under  cow-dung  on  the 
plain  two  specimens  of  a  dung-beetle  were  found,  Erato- 
gnaihus  natalenmf.V^T.,  and  under  stones,  chiefly  on  the 
hill,  we  found  an  Omostropvs,  which  M.  Peringuey  says 
is  new;  an  immature  bug  and  sundry  ants,  to  wit,  the 
small  Fheidole  trrttens.  Smith,  of  which  the  workers  are  very 
tiny ;  P.  megax^hala^  Fabr.,  well  deserving  its  name,  and 
the  big  black  Mesoponera  caffraria,  Smith ;  also  a  BlaUa, 
sp.,  and  an  Ant-lion.  Near  the  top  of  the  hill  a  large 
family  of  the  Cockroach,  Deropeltis  erythrocephala,  Fabr., 
was  found  under  a  stone. 

Under  stones  in  and  among  the  Boer  trenches  a  number 
of  large  scorpions  were  found,  olive-coloured,  with  testaceous 
rings,  the  large  joint  of  the  chelsB  and  tip  of  the  tail  pale 
testaceous,  paler  beneath.  Other  dwellers  under  stones 
were  very  young  snakes,  a  nearly  globular  toad  which 
squeaked  piteously  when  taken  up,  and  a  gecko. 

A  drive  to  Hart's  Hill  in  the  afternoon  made  one  realize 
completely  what  is  meant  by  "  carriage  exercise,"  for  the 
road  is  probably  the  worst  that  we  ever  traversed.  It 
proved  more  interesting  from  the  point  of  view  of  Militaiy 
History  than  that  of  Entomology,  nevertheless  at  the 
bottom  of  the  Hill  we  kicked  up  Sterrhanthia  lineaia, 
Warr.,  a  brownish  Geometer  near  Sterrha  sacrariay  Linn. ; 
on  the  slopes,  we  took  under  stones  Harpalus  capicola, 
Dej.,  $ ;  Posderus  crasstts,  Boh.;  a  "Staph"  represented  both 
in  the  (General  Collection  at  South  Kensington  and  in  the 
Sharp  Collection,  but  in  both   unnamed;  the  big  ant 
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Acantfiolepis  vestiia,  Smith;  the  tiny  PhddoU  irrUans, 
Smitii;  and  Tetramorium  solidum,  Emery. 

On  the  summit  of  the  Hill,  in  an  old  Boer  trench,  looking 
down  over  the  slopes  on  which  many  a  brave  soldier 
breathed  his  last,  was  Pyraraeis  cardui,  Linn.,  the  only 
butterfly  that  we  saw  that  day.  It  may  be  remarked  that 
it  was  bitterly  cold  when  we  reached  Ladysmith  a  little 
before  midnight. 

Ladysmith,  Lat.  28''  38',  3,300  ft,  August  25, 1905.— 
The  next  day  was  devoted  to  Spion  Eop,  and  naturally 
enough  disputed  questions  of  strategy  and  tactics  diverted 
our  attention  from  the  Arthropoda.  A  specimen  of  Precis 
sesamtts,  Trim.,  was  taken  close  to  a  Boer  s  grave  near  the 
farm-house  below  the  Aloe  Enoll,  while  a  conspicuous 
Larentid,  OrtJiolitha  padicata,  Walk.,  with  reddish  fore- 
wings  and  orange  hind-wings,  was  netted  on  the  top  of  the 
Enoll.  The  b^tle  Zophosis  eaffer,  Deyr.,  was  found  just 
below,  running  on  the  path.  A  small  grasshopper  was 
brought  from  the  summit  of  Spion  Eop,  and  a  larger 
species  from  the  lower  slopes  on  the  north  side ;  this  isst 
was  coloured  like  dead  grass  on  the  exposed  portions,  but 
the  lower  surfSace  of  the  abdomen  and  the  lower  edges  of 
the  femora  were  of  a  deep  bright  red.  On  the  road  back 
to  Ladysmith,  near  the  half-way  bouse,  the  conspicuous 
Cfraphipterus  cordiger,  Elug,  was  taken  under  a  stone,  as 
well  as  the  dingy  Zophosis  eaffer^  Deyr. 

August  26,  1905. — On  our  walk  out  to  Waggon  Hill  and 
Caesar's  Camp  we  found  under  a  stone  on  the  open  veldt 
a  Carabid,  Polyhirma  notaia,  Perond. ;  when  touched  it 
emitted  from  its  mouth  a  quantity  of  dark  brown  fluid 
having  no  perceptible  odour.  The  dingy  Boarmid  Semi" 
othisa  hrongusaria^  Walk.,  was  common  on  rough  bushy 
ground. 

The  famous  work  at  the  western  end  of  Waggon  Hill 
was  garrisoned  by  Precis  sesamus,  Trim.,  while  the  variable 
Geometer  Tephrina  cataiaunaria,  Quen.,  was  taken  close 
to  the  Earl  of  Ava's  grave. 

Within  the  trenches  of  Csesar's  Camp  we  took  the 
Geometer  Tephrina  arenosa,  Butl.,  as  well  as  two  Acridians. 

Returning  to  Ladjrsmith  we  found  on  the  northern, 
reverse,  slope  of  Cmsar's  Camp,  under  large  stones  near 
the  head  of  the  (then)  dry  spruit,  the  curious  cockroach, 
ffomcdodemas  porcellio,  Gerst.  (  =  I)erocalymna  intermedia, 
Elirby).     It  is  remarkably  flat  and  sits  closely  appressed 
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to  the  stones ;  it  appeared  to  be  extremely  local  Between 
this  point  and  the  bridge  over  the  Klip  Kiver  just  outside 
the  town  we  found  insects  much  commoner.  The  scrub  is 
intersected  with  deep  gullies,  for  the  most  part  dry,  but 
evidently  conveying  at  some  time  much  water  to  the  Klip; 
in  these  gullies  Freds  cebrene.  Trim.,  and  P.  sesanms,  Trim., 
were  not  uncommon,  also  SyncUde  hellica,  Linn.,  of  which 
a  male  and  four  females  were  taken.  A  male  of  Colias 
eledra,  Linn.,  and  a  female  of  Teracolus  eris,  Klug,  were 
taken  near  the  river.  Single  examples  of  Yphthima 
asierope,  Klug,  Zizera  lysimon,  Hubn.,  and  Tarucvs  sybaris, 
Hopff.,  $,  were  secured,  while  other  LycsBnids  were  seen, 
as  also  Pyrameis  cardui,  and  Zimnas  chrysippus. 

The  Quadrifid  Noctua  Acanthonyx  prastoHXy  Dist., 
was  taken  resting  in  the  dry  bed  of  a  spruit;  the  dingy 
Boarmid,  Osteodes  tvrbuleTUa,  Quen.,  and  other  Qeometers 
were  kicked  up,  including  a  beautiful  green  one  (with 
somewhat  the  look  of  EvMoris  vemaria,  Hiibn.)  which 
got  away  in  the  undergrowth.  An  ichneumon  and  a 
common  honey-bee  were  also  taken.  A  small  bug, 
Pododus  sp.  (not  in  the  National  Collection),  was  seen 
running  on  the  sand  ;  on  being  pinned  it  exhaled  a  strong 
odour  of  acetate  of  amyl  The  beetle  Zophosis  caffer,  Deyr., 
while  running  swiftly  over  the  sand  was  occasionally  blown 
over  by  the  wind. 

The  electric  lights  about  the  town  and  railway-station 
attracted  a  fair  number  of  insects,  the  commonest  being 
the  large  flying  ant,  Dorylus  hdvolus^  Linn.,  ^,  a  yellowish- 
brown  insect  with  very  flexible  abdomen,  whose  position 
in  the  insect  world  was  at  the  time  a  puzzle  to  us.  When 
pinned,  the  thorax  cracked  and  emitted  a  puff  of  white 
powder.  The  largest  insect  at  light  was  the  Lamellicom, 
Oryctes  boaz,  Fabr.,  a  rotten- wood  feeder,  of  which  two  were 
taken.  With  these  were  the  Noctuids  Audea  variegata, 
Hmpsn.,  Borolia  [Leucania]  meliaitoides,  Moschl.,  Homo- 
ptera  canescens,  Walk. ;  the  Syntomid,  Thyretes  caffra, 
Wallgr.,  $ ;  three  Phycids,  Microthrix  iiicon^nciiella,  Rag. 
(1)  and  M.  insulsella,  Kag.  (2),  and  several  other  moths  not 
yet  named. 

Two  moths,  Plusia  limbirena^  Quen.,  and  a  Micro,  were 
taken  in  the  bedroom  of  the  hotel. 

August  27, 1905. — An  afternoon  was  spent  on  the  north- 
eastern defences,  '*  The  King's  Post,"  and  "  The  Devons' 
Post,"  which  were  on  low  rocty  hills  with  a  little  low  scrub. 
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At  the  latter,  which  runs  out  towards  Lombard's  Kop, 
exposed  to  the  cross-fire  of  two  "  Long  Toms,"  the  works 
were  more  solid  and  better  built  than  any  that  we  came 
across,  and  showed  pretty  plainly  that  there  must  have  been 
skilful  wallers  among  the  Men  of  Devon.  Single  specimens 
of  Precis  archesia,  Cram.,  Acrsea  neobvie,  Dbl.  and  Hew. 
(semi-transparent),  and  Byblia  ilithyia,  Dru.,  were  taken 
at  the  King's  Post,  but  the  commonest  butteifly  there  was 
Pyrameis  cardui,  for  the  most  part  small  and  rather 
worn  specimens;  flying  with  it  was  Utetheisa  {Deiopeia) 
pulchella,  Linn.  Lizanls  were  numerous,  but  although 
some  time  was  given  up  to  watching  them,  they  were  not 
seen  to  make  any  attacks  on  butterflies. 

At  the  Devons*  Post  St/nMoe  hellica,  Pyrameis  cardui, 
Precis  eebrene,  and  Zizera  lysivwn,  were  taken.  By  a 
stream  separating  the  two  hUIs  YpJUhima  asteropcy  Klug, 
was  rather  common,  looking  not  unlike  a  Blue  on  the 
wing;  futile  attempts  were  made  to  see  the  butterfly 
settle,  but  it  was  restless.  At  the  flowers  of  Aloe  Iferox 
were  Xylocopa  Jiottentota^  Smith,  $,  the  wasps  BeloTwgaster 
distinguendvSy  Kohl,  3  ^,  and  Eumenes  dimidiatipennis, 
Sauss.,  $,  a  large  red  and  black,  brown-winged  insect,  as 
well  as  the  Phytophagid  OrkUia  pattens,  Muls.,  taken  flying 
near  the  same  flowers. 

An3rwhere  along  the  ridge  that  strange  locust  Phymateus 
leprasvs,  Serv.,  might  be  seen.  This  is  of  a  grey-  or 
yellowish-green,  tinted  with  yellow,  orange  and  pink. 
Its  hard  thorax  though  strongly  tuberculate  shines  with  an 
enamel-like  texture.  It  is  very  sluggish,  and  unlike  most 
locusts  does  not  readily  take  flight,  but  when  it  does  so 
makes  a  rattling  noise.  When  touched  it  emits  copiously 
a  dark  olive-green  very  fetid  fluid,  which  dries  up  as  a 
sticky  varnish ;  this  accidentally  tasted  was  found  to  be 
bitter  and  unpleasant. 

August  28, 1905.— At  Inqaqane  Station,  Lat.  27°  56'  S., 
altitude  3,900  feet,  a  specimen  of  the  Geodephagous  beetle, 
Aewpalpvs  natalictis,  P^r.,  was  found  unaer  a  lump  of 
hard  earth. 

At  Newcastle,  Lat.  27°  48'  S.,  altitude  8,900  feet,  a 
specimen  of  Precis  sesarrms,  Trim.,  was  found  in  a  tiny 
dark  kloof,  its  love  of  darkness  was  also  noted  on  subse- 
quent occasions.  Several  Acridians,  whose  determination 
is  postponed,  were  taken.  Also  an  immature  Blatta, 
Cogmozosteria  sp.,  was  found  under  a  flat  piece  of  iron. 
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together  with  a  community  of  the  ant,  Acantholepis  vestita. 
Smith.  The  Heteromerous  beetle,  Zophosis  coffer,  Deyr., 
was  caught  running  swiftly  over  sand. 

At  Inkwelo,  under  the  shadow  of  Amajuba  (Lat.  27"" 
32'  8.,  about  4,500  feet  above  the  sea),  a  fly,  Sareophaga  sp., 
was  taken,  but  on  this  day  at  these  altitudes  the  conditions 
were  decidedly  wintry,  and  the  night  of  August  28th  was 
cold. 

Johannesburg,  Transvaal. 

Lat.  26°  l(y  S.     Altitude  5,700  feet    Aug.  30th— Sept  2nd. 

The  weather  during  our  short  stay  was  chilly  and  almost 
sunless,  while  the  time  available  only  permitted  of  two 
short  afternoon  walks  in  the  outskirts  just  beyond  West 
Cliff 

But  three  butterflies  were  seen,  Pyrameis  cardui,  Linn.; 
Papilio  demodocm,  Esp.;  and  the  Skipper  Baoris  ayresii. 
Trim.,  a  species  that  does  not  appear  to  be  widely  spread. 
Moths  were  about  as  poorly  represented  by  the  cosmo- 

E:)litan  NamophUa  noctuella,  Schiff.,  by  Sterrha  sacraria, 
inn.,  of  the  dingy  South  African  form,  and  by  that  obscure 
Phycid,  the  almost  cosmopolitan  Etiella  zinckeneUa,  Treit. 

The  most  promising  mode  of  collecting  appeared  to  be 
turning  over  stones,  old  tins,  etc.,  on  the  veldt ;  this  back- 
aching  process  yielded  ants  in  great  plenty,  the  commonest 
species  oeing  the  big-head6d  Camponotvs  marginatus,  Latr., 
which  turned  up  in  this  locality  only ;  close  by,  the  more 
generally  distributed  G.  inaculatus,  Fabr.,  was  found,  while 
the  long  black  Fleetroetena  caffra,  Spinola,  the  smaller 
PhUodme  megacqpJuUa,  Fabr.,  and  two  CremastoffosUr 
sordidiUa,  Nyl.  var.,  were  also  met  with.  There  were  in 
addition  to  the  ants  plenty  of  Termites. 

The  beetles  included  several  Carabids,  viz.:  CJUsmius 
sellattts,  Dej.,  two;  another  Chlanius  that  may  possibly 
be  new;  Ra/rpalus  deceptor,  P6r.,  nine  specimens;  A 
aTigvMiptnnis,  Boh.,  two ;  MacrodiUus  dorsalis,  Klug,  one ; 
TrechxLS  rufipeSy  Boh.,  one;  then  there  were  two  of  a 
Trigonopus  that  may  possibly  be  new ;  the  very  distinctly 
marked  Graphipterus  cordiger,  Klug;  an  Opatrum  that  is 
probably  arenarium,  Fabr.,  six  specimens;  an  unnamed 
Psaryphis)  a  Lamellicorn  of  the  genus  Aphodius  that  is 
not  represented  in  the  National  Collection ;  two  weevils, 
Hipporhinus  camiculcUtLS,  F&hr. ;  and  Brachycerus  severus, 
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F&hr. ;  also  a  Lady-bird,  £xochomu$  niffronuundahcs,  Goez., 
which  is  occasionally  found  in  Britain. 

Under  stones  were  two  Pentatomid  bugs,  Daldra  modesta, 
Fabr.,  and  the  lance-head-shaped  Gonopsis  angtUaris,  Dall., 
also  Lygseus  Wim/am,  Germ.;  there  were  also  several  other 
bugs  that  are  not  yet  named.  Along  with  the  bugs  were 
several  BlaMse  and  a  black  and  red  scorpion.  A  number  of 
as  yet  undetermined  Acridians  were  also  taken. 

By  far  the  most  interesting  insect  met  with  at  Johannes- 
burg was  a  Homopteron,  Oyaria  walkeri,  St&l.,  allied  to 
FkUa,  a  genus  well  known  from  its  alleged  resemblance 
when  at  rest  to  a  spike  of  flowers.  It  is  of  a  creamy- white 
colour  with  eyes  of  a  beautiful  pinkish  hue,  which  is 
unfortunately  soon  lost  after  death  by  cyanide.  The  insects 
are  gregarious,  and  sit  in  rows  of  from  three  to  five  each 
near  the  ba>$e  of  the  stems  of  a  shrubby  herb  which 
attains  the  height  of  about  two  feet.  Sitting  for  the  most 
part  with  their  heads  up,  they  cannot  be  said  to  look  in 
the  least  like  flowers,  the  larvae  indeed  look  more  like  a 
Coccus,  or  even  a  luxuriant  growth  of  Penicillium.  When  a 
plant  harbouring  the  Gyarias  is  approached  the  insects  jump 
off  and  then  fly  away  a  short  distance  much  like  moths. 
They  were  only  found  within  a  very  circumscribed  area. 

Settled  on  rocks  basking  in  what  little  sun  was  to  be 
had  several  flies  were  captured,  all  males,  of  a  species  of 
DicTuetomttopia  aUied  to  tesselkUa,  Macq.,  but  probably  new 
to  science. 

Pretoria,  Transvaal. 

Lat.  25"*  53'.    Altitude  4,500  feet     August  31st. 

The^  British  Association  paid  a  mere  flying  visit  to  the 
political  capital,  but  this  just  permitted  a  carriage-drive  to 
the  Wonderboom,*  which  stands  at  the  foot  of  the  northern 
slope  of  a  range  of  hills  about  3^  miles  to  the  north  of 
the  city.  So  far  as  results  were  concerned  the  time  and 
trouble,  and  more  particularly  the  dust,  might  as  well 
have  been  saved.  Insects  were  very  scarce  save  at  the 
sweet-scented  white  flowers  of  Dombeya  densiflora,  which 
proved  very  attractive.  There  was  however  an  incommen- 
snrability  between  the  height  of  the  trees  and  the  length  of 
the  net-stick  which  was  tantalizing  in  the  extreme.  A 
few  white  butterflies  were  seen  as  well  as  Limnas  chrysippus, 
and  a  Lycsenid.  The  pedunculated  wasp  Belonogaster 
*  A  singular  tree  of  wide-spreading  growth. 
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griseus,  Fabr.,  was  abundant,  and  four  males  were  with 
diflSculty  secured;  the  South  African  form  oiApis  viellijica, 
was  also  busily  at  work  together  with  two  smaller  bees 
(?  ?).  These  last  Col.  C.  T.  Bingham  has  described  as  a 
new  species  under  the  name  of  Ceratina  vUtcUa,  so  an 
otherwise  disappointing  day  was  redeemed.  A  specimen 
of  the  Chafer  Oxythyrea  marginalise  Schonh.,  was  taken  on 
the  lavender  flowers  of  a  Bttddkia  near  the  river,  and  close 
by  a  single  example  of  Spindxms  mozambica,  Bert  On  the 
veldt  below  the  big  tree,  the  common  but  pretty  locust 
Catantcps  melanostidiis,  Schaum,  was  very  active  and 
difficult  to  secure;  in  the  same  place  we  netted  two 
specimens  of  Terias  brigitta,  Cram.,  a  species  we  had  not 
met  with  in  Natal. 


RAILWAY  JOURNEY  FROM  JOHANNESBURG  TO 
KIMBERLEY. 

September  4th,  1905. 

Glen  siding.    Lat.  28''  55'  S. 

On  the  flowers  of  a  low-growing  Senecio  (not  unlike  the 
Oxford  s^pmlidtcs,  L.)  a  wasp  was  taken,  AmmophUa 
?  argen^ea,  BruU^,  ?,  which  CoL  C.  T.  Bingham  says  is  not 
typical,  but  possibly  a  local  form  of  the  species ;  with  this 
was  a  honey-bee,  Apis  adansonii,  Latr.,  ^.  At  this  place 
Pyrameis  cardui  and  Golias  electra  were  noted. 

Bloemfontein.    Lat.  29°  7';  alt  4,500  feet. 

In  the  station-yard  here  the  last  named  two  butterflies 
were  again  seen,  and  a  female  Syncklo'e  hdlica  was  taken. 

Norval's  Pont,  Cape  Colony.    Lat  SO*"  38';  4,000  ft. 

The  cosmopolitan  Plutdla  crudfcrarum^  ZelL,  came  to 
our  lights. 

CoLESBERQ  JUNCTION.    Lat  SO*"  44';  alt  4,370  feet 

At  this  station,  which  one  naturally  associates  with  the 
exploits  of  Geneitd  French,  several  moths  visited  the  lights 
of  the  train.  They  were  the  pretty  silver-striped  Geometer 
Conchia  nUidulay  Cram.;  a  Noctua  (unnamed);  our  old 
friend  of  many  lands  Nomophila  nocticella,  Schiffl ;  and 
three  Phycids,  two  of  them  being  the  dingy  Microthrix 
insulsella,  Rag. 
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KiMBERLET,  GrIQUALAND  WeST. 
Lat.  28*^  43'  g.    Altitude  4,010  feet.     Sept.  5-7,  1906. 

The  Diamond  City  with  its  white  dust  (in  striking  con- 
trast to  the  red  of  the  Qolden  City)  did  not  impress  one  as 
a  good  locality,  moreover  we  had  but  little  spare  time,  and 
the  weather,  for  the  most  part  cloudy,  was  unfavourable. 

At  Kenilworth  the  weevil  Cleanus  muddm,  Gerst,  was 
beaten  from  Senecio^  and  two  dead  Heteromera,  Psammodes 
vialis,  ?  Burch.,  and  F.  acabricollis,  Gerst,  as  well  as  an  ear- 
wig were  taken  under  stones.  Under  one  stone  a  large 
dark  short-legged  spider  with  globular  abdomen  was  found 
in  the  midst  of  copious  remains  of  beetles,  etc. 

On  the  veldt  in  the  outskirts  of  the  town,  beyond  the 
Old  Kimberley  Mine,  the  following  were  found  by  turning 
over  stones,  old  tins,  etc. : — ^The  Lamellicom,  Trox  dmti- 
cukUuSy  Oliv.;  the  Heteromeron,  Psammodes  vialis,  ?  Burch., 
two  dead  specimens;  the  Weevils,  Brtxchycerus  globosm, 
Fabr.,  one ;  Epims  hohemani,  Auriv.,  one ;  Sparticerus  sp., 
four ;  and  ^S^.  rudis,  F&hr.,  nine.  None  of  the  last  three 
species  were  represented  in  the  British  Museum ;  for 
weevils  their  integuments  are  but  moderately  hard,  but, 
on  the  other  hand,  in  the  red  sandy  soil  under  the  old  tins, 
or  among  the  rool^  of  composite  plants,  their  rough  surface 
as  well  as  their  colour  make  them  difficult  to  see.  Eight 
specimens  of  the  Carabid,  Bteoglossa  melanaria,  Boh.,  were 
found  in  holes  in  the  ground  under  stones  or  tins ;  they 
ran  fast  when  disturbed.  It  was  noted  that  under  the 
South  African  sun  even  large  stones,  not  to  speak  of  the 
omnipresent  rusty  tins,  afford  so  little  protection  that  in 
many  cases  insects  were  found  lurking  in  holes  in  the 
earth  beneath,  so  that  they  were  doubtless  often  passed 
over.  Besides  the  above  beetles  the  stones  and  tins 
harboured  a  number  of  the  Ant.  Monomorium  subopacum, 
Smithy  race  attstrale,  Emery. 

Under  an  old  calf  s  foot  and  pastern  were  three  speci- 
mens of  NecroUa  rufipes,  Fabr.,  a  British  insect;  two  of  the 
cosmopolitan  Dermedes  vtUpinvs,  Fabr.,  and  another  beetle 
not  yet  named.  The  fly  Agria  nuba,  Wied.,  was  captured 
in  the  same  locality. 

At  the  DuTOiTSPAN  Mine  we  saw  Fyrameis  cardui,  and 
took  two  Synehloe  hdlicay  one  of  each  sex,  as  well  as  the 
Xiocust  Acrotylva  sp.    A  Longicom,  Tetradia  lophoptera, 
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Qu^r.,  was  seen  on  the  wing,  it  settled  on  the  light  grey 
road  of  the  Compound  and  disappeared,  being  so  exactly 
the  colour  of  the  dust  that  it  was  most  easily  found  by 
feeling  with  the  hand! 

At  the  Wesselton  Mine,  on  a  weedy  piece  of  waste 
ground,  two  specimens  of  a  LycsBnid,  so  worn  as  to  be 
scarcely  recognizable,  were  netted ;  as  well  as  two  of  a  very 
elegant  Bombylius,  Systcechus  sp.,  which  was  only  to  be 
seen  on  the  wing  as  the  light  caught  its  long  white 
pubescence. 

A  dull,  cheerless  morning  was  spent  on  the  Golf  Links, 
in  sight  of  the  Memorial  to  the  Honoured  Dead.  There 
seemed  to  be  nothing  to  do  but  turn  over  stones,  which, 
though  doubtless  an  annoyance  to  the  golfers^  afforded 
shelter  to  a  number  of  Arthropoda.  The  most  interesting 
beetle  was  Qraphipterua  cordiger,  Klug,  a  quite  soft  insect 
of  a  drab  colour  bearing  a  black  mark  upon  its  elyl^a  which 
has  been  variously  compared  to  a  heart,  a  fiddle  and  a  tennis- 
racquet  ;  of  this  we  secured  eight  examples.  Of  the  weevil 
Sparticerus  rvdis,  Fihr.,  which  was  very  common,  we  took 
seven  specimens,  again  noticing  its  resemblance  to  the 
red  soil  of  the  veldt.  It  may  be  here  mentioned  that  the 
general  colour  of  the  soil  at  Eimberley,  as  at  Johannes- 
burg, Pretoria,  Durban,  and  indeed  most  of  the  places  that 
we  visited,  is  red ;  the  white  dust  that  is  so  disagreeable 
in  the  town  is  derived  from  the  mining  refuse,  and  a  very 
similar  dust  is  met  with  near  the  gold  mines  of  the  Rand. 
Among  the  common  S.  rudia,  F&hr.,  was  found  another 
Sparticerus  which  shammed  death,  this  species  is  not 
represented  in  the  British  Museum  collection ;  we  also  took 
two  Episfus  ioh&inani,  Auriv.  The  Carabidse  were  repre- 
sented by  one  Basoglossa  inelanaria,  Boh.,  three  Harpcdns 
hyhriduSy  Boh.,  all  females,  and  five  H.  afinis,  P6r. 
Dead  examples  of  the  Heteromera,  Pmmmodes  acabricolliSy 
Qerst.,  and  P.  vialiSf  ?  Burch.,  with  other  remains  showed 
that  it  was  not  the  season  for  that  genus,  and  a  large 
beetle-larva  which  was  unearthed  pointed  to  the  same 
conclusion. 

With  the  beetles  were  several  bugs  and  an  ant,  Aphssno- 
gaster  barbara,  Linn.,  var.  capensis,  Mayr.,  accompanied  by 
a  number  of  "  silver  fish  "  (Thysanura), 
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KAILWAY  JOURNEY  FROM  KIMBERLEY  TO  BULAWAYO. 
September  7th  and  8th,  1905. 

Taungs,  British  Bechuanaland.     Lat.  27"*  33'  S.   Alt. 
3,590  feet. 

The  very  distinct  Catocaline  Noctua  Chaldope  rivulata, 
HmpsD.,  and  a  Tinea,  not  as  yet  determined,  came  to  light 
in  the  train. 

MocHUDi,  Bechuanaland.  Lat.  24°  22' S.  Alt.  3,100  feet. 

Two  flies  which  would  appear  to  be  the  too  familiar 
Musea  domestica,  Linn.,  were  taken  near  the  station,  as 
well  as  an  obscure  beetle  found  under  a  stone. 

It  was  somewhere  near  this  place  that  we  entered  the 
forest  characteristic  of  this  part  of  Africa,  an  open  or  easily 
penetrable  growth,  with  deciduous  trees  of  moderate  size 
having  a  tendency  to  be  flat-topped. 

Artesia.    Lat.  circa  24°  S.    Alt.  3,100  feet. 

A  female  of  the  very  African-looking  Lyceenid,  Ztritis 
damarenm,  Trim.,  as  well  as  a  specimen  of  the  wide- 
ranging  Lycsena  lostica,  Linn.,  also  a  female,  were  netted ; 
the  hasty  turning  over  of  a  few  stones  yielded  the  penta- 
tomid  bug  Diploxys  acanthura,Vfestw,;  four  Buts^CamponoUts 
maculatua,  Fabr.;  also  a  dead  beetle  with  a  very  hard 
carapace,  Anomalipus  sp.,  represented  in  the  British 
Museum  collection,  but  without  a  name;  as  well  as  a 
weevil,  Sparticerus  sp. 

Mahalapye.    Lat.  23°  3'  S.    Alt.  3,300  feet. 

Here  we  entered  the  tropics,  an  event  that  was  signalised 
by  the  capture  of  a  male  Catopsilia  florella,  Fabr.,  and  the 
determination  of  its  sweet  scent. 

Palapye  Road  Station.    Lat.  22°  44'  S.   Alt.  3,010  feet. 

The  beetle  X^nitemis  dihicidus,  P^r.,  was  taken  in 
the  train. 

Sebui.     Lat  22°  27'  S. 

The  electric  lights  of  the  train  attracted  a  number  of 
insects  while  stopping  at  this  station,  among  those  that 
were  secured  were  the  very  small  drab  Noctua,  Entlemma 
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sp.  (nes^  fosdosa,  Guen.),  a  Quadrifid  Noctua,  Homoptera  sp., 
an  Acontiid  Noctua,  Arcyophora  rhoda,  Hmpsn.,  a  flying 
ant,  Mesoponera  caffraria^  Smith,  a  female;  and  several 
moths  not  yet  determined,  comprising  some  other  Noctua, 
a  Geometer,  a  Phycid  and  a  Crambus. 

BuLAWAYO,  South  Rhodesia.   Lat  20**  9'  S.    Alt.  4,470 
feet.    September  9-11, 1905. 

The  most  promising  spot  near  the  Matabili  Capital  was, 
we  were  told,  the  Waterworks  situated  a  few  miles  to  the 
westward,  at  an  altitude  of  perhaps  4,600  feet. 

Two  shrubs  in  full  flower  proved  very  attractive  to 
insects :  one  with  white  sweet-scented  flowers,  Dombtya 
1  rotundifolia,  Harv.  [Nat.  Ord.  Sterculicuiese],  was  fre- 
quented by  Acnea  dovibledayi,  Giier.,  though  these  but- 
terflies seemed  shy  of  actually  settling  upon  the  flowers. 
Altogether  we  took  seven  specimens,  three  about  the 
Donibeya,  On  these  flowers  we  also  took  the  slender 
Scoliad  Myzine  capitcUa,  Smith,  $,  and  the  long-bodied 
wasp  BdonogasUr  griseus,  Fabr.,  ^  \  there  were  also  two 
beetles  of  the  genus  Myldbris  (or  perhaps  Ceroctts\  a 
Cantharid  of  very  similar  colouring  to  the  Longioom 
Hylomela  sexpundata,  Fabr.,  a  species  that  we  met  with  at 
Ladysmith  and  East  London,  but  not  nearer ;  two  of  the 
Cetoniid,  EhaMotis  [Pachnoda]  sobrina,  G.  and  P.,  were 
also  taken  on  the  Dorribeya;  it  is  an  active  insect  easily 
alarmed  and  taking  flight.  This  dark  olive-brown  beetle 
is  less  conspicuous  on  the  white  flower  than  might  be 
expected  owing  to  the  small  white  spots  with  which  it 
is  relieved  breaking  up  the  mass  of  its  ground-colour. 
Another  entomologist  had  discovered  the  attractive  powers 
of  the  Dorribeya  before  we  did — the  yellowish-grey,  yellow- 
marked  Chameleon  dilepiSf  Leach,  $;  it  was  surprising 
that  so  IsLTge  an  animal  could  be  so  inconspicuous. 

The  other  attractive  shrub  was  a  species  of  Camhretum 
[Nat.  Ord.  Comhrdaceie]  with  spikes  of  yellowish-green 
flowers  having  the  superficial  appearance  of  catkins.  This 
was  especially  attractive;  it  was  frequented  by  Acrsea 
doubledayi,  Gu^r.;  but  the  Lycaenid  Axiocerces  harpax, 
Fabr.,  settled  on  it  in  large  numbers,  and  seven  specimens, 
five  of  them  males,  were  secured ;  they  closely  resembled 
when  so  settled  the  curiously  formed  old  dry  seed-vessels 
of  the  Combretum  of  which  many  remained  on  the  bush. 
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Other  Lycaenids  at  the  same  flowers  were  Crudaria 
lerama,  Wallgr.,  of  which  only  two  were  obtained,  together 
with  single  specimens  of  Tarucus  telicantts,  Lang,  $,  and 
Aloeidesl  taikosama,  Wallgr.,  $,  With  these  butterflies 
were  a  number  of  other  insects,  conspicuous  among  them 
the  bright  coral-red  Braconid,  Iphiaulax  whitei,  Cameron, 
its  smoky-black  wings  bearing  a  scarlet  (or  yellowish) 
triangle  on  the  costa,  and  the  large  blue- winged  peduncu- 
lated wasp  Eivmenes  dyschera,  Sauss.,  var.  ^.  Less  striking 
bymenoptera  were  Icaria  cincta,  Lepel.,  ^,  and  the  new 
species  Myzine  rufo-nigra^  Bingh.,  ^.  The  Sphex  Chalico- 
doma  cceloceray  Smith,  ^,  was  taken  at  a  flowering  shrub, 
whether  Combretum  or  some  other  is  uncertain,  but  be 
that  as  it  may,  the  Combretum  certainly  produced  an 
unnamed  bug  and  sundry  flies :  Bhynchoniyia  sp.,  Mcoprosopa 
sp.,  and  JS.  ?  lar,  Fabr. 

Apart  from  those  found  on  or  about  flowers,  insects  were 
scarce,  and  it  took  a  good  deal  of  work  to  secure  the 
following  butterflies: — Teracolus  topha,  Wallgr.,  a  female; 
T.  antigone,  Boisd.,  a  female  which  flew  slowly  near  the 
ground  without  settling ;  T,  annm,  Wallgr.,  a  female ;  T. 
acMne,  Cram.,  two  males,  and  Terias  Irigitta^  Cram.,  a  male 
and  two  females,  the  former  less  "  dry "  than  the  latter. 
Certain  dark,  yellow-striped  orthopterous  larvae  were  seen 
on  the  stems  of  Comibretum  and  other  shrubs ;  they  were 
very  gregarious  and  were  observed  to  advance  and  halt 
together  as  if  drilled. 

On  a  stretch  of  somewhat  lower  flat  country  covered 
with  coarse  dead  grass  we  saw  many  individual  specimens 
of  the  Red  Locust,  Schistocerca  peregrina,  Oliv.,  but  no 
swarms ;  we  spent  much  time  in  endeavouring  to  catch 
these,  for  they  are  extremely  wary  and  took  to  flight  when 
approached  within  four  or  five  yards.  The  general  colour 
oi'  the  living  insect  is  dark  mahogany-red,  with  some 
greenish-brown  shading,  but  the  wings  shine  brightly  in 
the  sunlight,  so  that  the  insects  a  good  deal  resemble  small 
flying-fish. 

On  September  10th  we  had  a  delightful  excursion  to 
The  Matopos,  a  wild  group  of  granitic  hills  about  forty 
miles  to  the  S.S.W.  of  Bulawayo.  The  veldt  may  be  from 
4,500  to  6,000  feet  above  sea  level,  the  kopjes  rising  from 
100  to  800  feet  higher.  In  the  wider  valleys  are  stretches 
of  coarse  grass,  but  for  the  most  part  the  country  is  covered 
by  somewhat  open  scrub  and  forest,  not  especially  tropical 
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in  aspect.  Some  of  the  hills  are  wooded,  others  mere 
bosses  of  almost  smooth  granite.  Such  a  country  was 
most  attractive,  but  the  length  of  the  drive  to  and  from 
the  terminus  left  little  time  for  collecting. 

The  commonest  butterfly  was  Acrsea  doubledayi,  Gudr., 
which  was  taken  flying  among  long  grass  as  well  as  at  the 
flowers  of  Combreium  and  Dombeya,  altogether  eight  speci- 
mens were  taken ;  a  single  example  of  A,  calderena,  Uew^ 
was  taken  among  long  grass,  together  with  Yphthima 
asterope,  BLlug,  var.  normal  Westwd.,  and  the  Blue  £veres 
cisstts,  Godt. 

The  catkin-like  racemes  of  the  shrub  Sderocarya  caffra, 
Sond.  [Nat  Ord.  Anacardiacese\t  were  also  very  attractive, 
yielding  the  Lycsenids  Hypolycasna  ccecvius^  Hop£,  a 
female,  and  the  very  beautiful  and  distinct  SUugeta 
bowkeri,  Trim.,  a  made,  also  the  now  familiar  Apis 
adanaonii,  Latr.,  ^;  but  far  more  startling  than  any  of 
these  was  the  beautiful  long-beaked  Sun-bird  with  blue 
throat  surmounting  a  breast  of  crimson  shot  with  violet. 

On  the  branches  of  the  Sderocai^a  were  a  number  of 
Polyrachis  schistacea,  Gerst,  a  dull  black  ant  with  nearly 
globular  abdomen. 

A  small  tree  with  sweet-scented,  viscid,  yellow-green 
flowers,  a  species  of  Gardenia*  [Nat  Ord.  Btibiacese], 
was  extremely  attractive  to  insects,  and  it  was 
interesting  to  watch  the  Sphinx  CephaTwdes  hylas,  Linn., 
hovering  amidst  the  numerous  Carpenter-bees,  the 
commonest  of  which,  Xylocopa  caffra^  Linn.,  $,  var. 
mossambica,  Grib.  (with  two  white  rings  on  the  abdomen), 
it  appeared  to  mimic;  of  the  other  species  X  oUvacea, 
Fabr.,  and  X  divisa^  Klug,  var.,  single  examples  only  were 
secured,  females;  the  former  species  is  very  handsome, 
its  thorax  being  of  a  beautiinl  "old  gold"  colour.  A 
Bombyliid  fly,  Systcechus  sp.,  as  well  as  a  male  of  CaiopsUia 
fiordla,  Fabr.  (by  no  means  the  only  one  seen),  were  taken 
on  the  same  tree. 

The  Combreium  attracted  besides  Acrsea  daubledayi,  the 
Lycsenid  Axiocerces  harpax,  Fabr.,  a  male,  and  the  fine 
wasp  Belonogaster  grisetts,  Fab.,  5,  which  has  a  conspicuous 
yellow  spot  on  the  side  of  the  abdomen,  also  a  number 
of  the  brilliantly  coloured  Braconid  Iphiaulax  ivkiiei, 
Cameron.     On  the  same  plant   was   found  a  Lady^bird, 

*  Or  possibly  Tricalysia  jasminiflora^  Hook.,  of  the  same  natural 
order. 
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Chilomenes  sp.,  which  is  in  the  National  Collection,  but 
without  a  name. 

On  Domheya  flowers,  besides  ants,  three  specimens  of  the 
Cetoniid  Shabdotis  sobrina,  G.  and  P.,  were  taken. 

Certain  Aculeates  were  taken  at  flowers  of  one  sort 
or  another  which  it  is  not  now  possible  to  distinguish : — 
BeUmoga^er  guerini,  Sauss.,  ^,  var.  dubvuSy  Kohl,  Elis 
(Dielis)  fasctatella,  Hiibn.,  $ ;  also  the  long-waisted,  black, 
red  and  yellow  wasp,  Ewmenes  Ittcasia,  Sauss.,  $.  This  last 
is  the  third  specimen  known  to  Col.  C.  T.  Bingham,  the 
t^pe  being  at  Paris  and  the  co-type  in  the  British  Museum 
from  Bab-el-Mandeb  (2,500  miles  away) ;  lastly  a  small 
slender,  black,  white- ringed  solitary  wasp,  Lahus  ravus, 
Bingh.,  $,  a  new  species  said  by  Col.  Bingham  to  come 
very  near  the  Javan  species  that  is  the  type  of  the  genus. 
It  would  appear  to  be  the  first  notice  of  this  genus  in 
Africa. 

Other  things  that  were  picked  up  on  that  memorable 
day  were  a  worn  specimen  of  the  pale  fawn-coloured 
Mycalms  simonaii,  Butl,  one  of  two  or  three  that  were 
seen  at  one  partially  shady  spot;  a  large  "dry"  Terias 
brigitta,  Cram.,  $ ;  a  Tryxalis  sp. ;  a  fly,  Anthrax  sp. ;  and 
a  beetle,  Zophosis  angvsticollis,  Deyr.,  found  running  rapidly 
over  the  ground  at  ttie  "  World's  View,"  close  to  the  grave 
of  C.  J.  Rhodes. 

The  account  of  the  expedition  would  not  be  complete 
without  mention  of  the  swarms  of  the  Red  Locust, 
Schistocerca  peregrina,  Oliv.,  which  during  the  drive  back 
to  the  train  rose  in  glittering  clouds  on  every  side.  It 
was,  however,  not  without  repeated  efforts  that  a  few 
specimens  were  netted  out  of  the  many  thousands  seen. 

In  the  town  of  Buluwayo,  ZopJiosis  caffer,  Deyr.,  was 
taken  running  over  the  ground,  while  by  turning  over 
stones  many  things  were  obtained,  including  the  curious 
hairy  beetle,  a  Heteromeron,  Usagaria  australis,  Pdr.,  four 
specimens ;  Psaryphis  sp.,  which  is  not  represented  in  the 
British  Museum;  the  Geodephagid,  Omostropus  consangui- 
new,  P^r.,  three;  the  ** Staph,"  Myrmedonia  procax,  P^r.; 
a  weevil;  and  the  small  dingy  bug,  Pododm  dqpresms, 
Walk 

About  the  filter-beds  near  the  Railway  Station  the 
Lyc»nids  Zizera  lynmon,  HUbn.,  one,  and  Aloeidea  taiko- 
sama,  Wallgr.,  two  males,  were  taken. 

The  two  beetles,  Meligethes  sp.  and  Pseudocola^spis  sp. 
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(the  last  mentioned  in  the  National  Collection  but  un- 
named), and  the  small  dingy  bug  Agonoscelis  puberula, 
St&L,  were  taken  either  at  or  near  Buluwayo,  or  at  the 
Matopos;  the  beetle  Pogonohasis  sp.  (unnamed  in  the 
British  Museum)  was  taken  somewhere  in  South  Rhodesia 
prior  to  our  arrival  at  the  Falls,  but  the  locality  cannot  he 
now  designated,  for  the  notes  concerning  these  insects  are 
unfortunately  defective. 


THE  RAILWAY  JOURNEY  FROM  BULUWAYO  TO  THE 
VICTORIA  FALLS. 

September  11th,  1905. 
Red  Bank  Station  (19  miles  from  Buluwayo). 

We  took  alongside  the  train  Teracolus  cuJiine,  Cram.,  a 
male ;  T,  antigone,  Boisd.,  a  male ;  and  two  fine  specimens 
of  Fapilio  angolanus,  Goeze  [  =  ?  corinneus,  Bert.],  which 
had  probably  been  disturbed  from  the  drippings  of  the 
water-tank. 

Saw-Mills    Station,   near    Umguzi    (57    miles    fi-om 
Buluwayo). 

A  male  of  Belen&is  mesentina,  Cram.,  was  netted,  also  a 
Noctua  flying  in  the  sun.  The  B-ed  Locust,  Schistocerca 
peregrina^  Oliv.,  was  abundant.  By  great  exertions  we 
succeeded  in  catching  two. 

GwAAi  (89  miles  from  Buluwayo).    Lat.  19°  T  S.    Altitude 
3,240  feet. 

Towards  evening  the  train  stopped  in  a  stretch  of  flat, 
bare  country  beside  a  reedy  pond  to  take  in  water.  A  fine 
specimen  of  Charaxes  satumus,  Butl.  (the  only  one  we  saw 
in  our  travels),  was  taken  flying  about  a  low  tree.  We 
also  took  the  brilliant  cardinal-red  dragonfly,  Crocothemis 
erythnea,  BrulW. 

Sweeping  the  rank  vegetation  by  the  pond  yielded  a 
multitude  of  small  insects,  amongst  them  a  number  of  the 
singular  fly  IHopsis  affinis^  Adams,  which  carries  its  eyes 
and  antennae  upon  long  rigid  stalks  or  horns  projecting  on 
either  side  of  the  head.  The  appearance  of  these  little 
black  and  red  flies  forcibly  suggests  a  "  Watkin  Kange 
Finder  "  in  miniature,  the  eyes  being  so  far  separated  as 
to  afford  an  appreciable  base-line;  if  the  insect  were 
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resting  on  the  under-side  of  a  stalk  it  would  be  able  to 
see  its  enemies  or  prey  above  it  without  exposing  itself. 
With  the  Diopsis  were  Musca  ?  domestica,  Linn.,  Sepedon 
sp.  and  other  small  flies;  two  small  Sooliads,  Myzine  sp.,  in 
too  bad  condition  to  name ;  and  other  insects,  including 
the  Phytophaga,  Haltica  pyritosa,  Erich.,  Hispa  spinulom, 
Boh.  [not  H.  spinulosa^  Schonh.],  Chtetocnema  sp.,  and 
a  small  moth,  Tintegeria  sp. 

An  unnamed  Qeometer,  the  cosmopolitan  Tineid  Plutella 
eruciferarumy  ZelL,  and  the  Blatta  Ciiphis  [Paraplecta] 
pallipeSy  Stid.,  all  came  to  li^ht  in  the  train  on  the  night 
of  Sept.  11th  between  Qwaii  and  Wankie. 

The  Victoria  Falls  of  the  Zambesi. 

Lat.  18**  0'  S.     Altitude  3,000  feet    September  12-19. 

This  was  our  furthest  point  and  the  locality  from  which 
we  expected  most. 

Apart  altogether  from  the  magnificence  of  the  Falls 
themselves  and  the  geological  puzzles  that  they  afford, 
the  locality  presents  certain  peculiarities  to  the  botanist 
and  entomologist. 

Picture  a  rolling  sandy  plateau  a  little  over  3,000  feet 
above  sea  level.  Low  distant  hills  bound  the  view,  though 
the  characteristic  South  African  kopje  is  for  once  absent 
Above  the  Falls  the  banks  of  the  Zambesi  are  low  and 
almost  flat,  the  country  on  either  side  of  the  river 
resembling  much  of  that  passed  through  in  the  railway 
journey  from  Buluwayo.  The  forests  of  South  Rhodesia 
are  chiefly  composed  of  deciduous  trees  of  moderate  size, 
for  the  most  part  tending  to  be  flat-topped  and  so 
harmonising  with  the  horizontal  strata  and  giving  the 
landscape  a  character  of  its  own.  The  undergrowth  of 
scrub  is,  as  a  rule,  scanty  and  easily  traversed,  while  the 
coarse  grass  and  other  herbage  was  so  sparse  as  to  leave 
much  burning  sand  ^uite  bare ;  though  it  must  be  borne 
in  mind  that  our  visit  was  towards  the  end  of  a  very  dry 
season.  Doubtless  during  the  rains  much  of  this  sand 
would  be  covered  with  vegetation  and  gay  with  flowers, 
but  as  it  was  we  found  loose  dry  sand  extending  to  within 
a  veiy  few  feet  of  the  Papyrus  growing  at  the  water's  edge. 
The  banks  above  the  Falls  are  fringed  with  a  narrow  belt 
of  shady  wood  in  which  (especially  on  the  right  bank)  the 
small  date-palm.  Phoenix  reclinata^  is  the  prevailing  tree, 
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and  a  shrubby  Iponuea  was  at  the  time  of  our  visit  the 
most  striking  flower.  He)*e  and  there  towered  the  mcmstrous 
Baobab  tree,  Adansonia  digtiata,  with  stem  like  an  inverted 
carrot.  The  first  leaves  on  the  commoner  forest  trees 
spread  an  emerald  tint  suggestive  of  spring  and  affording 
a  refreshing  contrast  to  the  parched  herbage  and  scorching 
sand. 

Opposite  to  the  Falls  is  the  "  Rain  Forest,"  poetically 
called  by  the  Barotse  ''  The  place  where  the  rain  is  bom." 
This  stretches  along  the  cleft  for  three-quarters  of  a  mile, 
not  counting  the  similar  growths  on  the  **  Knife-Edge." 
Between  the  Rain  Forest  proper  and  the  edge  of  the 
chasm,  where  the  spray  is  most  drenching,  is  a  strip  of 
coarse  boggy  grass  and  herbage  looking  for  all  the  world 
like  a  bit  of  Exmoor  into  which  the  bright  blue  flowers  of 
Zobdia  erinus  have  escaped  from  some  parterre.  The  forest 
proper,  from  50  to  perhaps  300  yards  wide,  is  of  varied 
growth,  in  which  large  specimens  of  Mem  with  their 
characteristic  stems  are  a  prominent  feature ;  but  towards 
the  Falls  it  is  bounded  by  a  dense  hedge  of  very  bright 
green  trees,  Eugenia  cordcUa,  an  evergreen  of  the  myrtle 
tribe.  The  amount  of  spray,  or  "  Rain,"  naturally  varies 
with  the  height  of  the  water  and  the  force  and  direction 
of  the  wind.  A  sound  that  one  soon  learns  to  associate 
with  the  ceaseless  roar  of  the  cataract  and  the  pattering 
of  the  spray-drops  on  the  forest  leaves. is  the  musical  cry 
of  the  "  emerald-spotted  dove  "  (Chalcopelia  afro)* 

We  saw  the  Falls  at  a  period  of  low  water,  but  if  this 
detracts  from  their  grandeur,  and  above  all  from  their 
characteristic  mystery  (by  the  shrinking  of  the  spray 
columns),  it  enables  one  to  see  them  better  and  so  better 
comprehend  their  weird  topography.  But  though  the 
most  absorbed  collector  cannot  fail  to  be  improved  by 
such  unwonted  surroundings,  this  is  not  the  place  to 
dwell  upon  the  majesty  of  the  Falls  themselves,  or  the 
airy  beauty  of  the  brilliant  rainbows  that  attend  them 
by  day  or  their  more  ghostly  representatives  in  the 
moonlight. 

Two  pre-eminent  impressions  remain  graven  upon  the 
memory — ^a  vast  river  over  a  mile  in  width,  dotted  with 

*  For  an  excellent  account  of  the  botany  of  Sonthem  Rhodesia, 
with  a  good  description  of  the  Matopo  Hills  and  the  c<^untr7  abont 
the  Falls,  see  a  paper  by  Miss  L.  S.  Gibbs,  F.L.S.,  Journal  Linnean 
Soc.  1906,  pp.  426-494. 
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wooded  islets,  glides  Doiselessly  through  the  burning  sand, 
coming  one  kciows  not  whence;  and  again  the  same 
mighty  river,  with  scarce  a  warning  rapid  or  even  swirl 
upon  its  peaceful  waters,  suddenly  draws  a  veil  of  spray 
over  its  face  as  with  a  mighty  roar  it  flings  itself  down 
350  feet  into  a  chasm  athwart  its  channel,  and  emerging 
thence,  one  can  scarce  see  how,  pursues  its  long  mysterious 
course  between  grim  basaltic  crags  through  the  incredible 
zigzags  of  the  Batoka. 

The  hotel  is  situated  close  to  the  railway-station,  in  the 
open  forest,  about  a  mile  from  the  Falls,  and  perhaps  100 
feet  above  them,  though  geographically  speaking  below. 
The  first  insect  to  attract  notice  was  a  large  Acrsea  flying 
about  the  tops  of  the  trees,  occasionally  as  many  as  a 
dozen  together.  After  the  exercise  of  some  patience  a  fair 
series  of  specimens  and  a  stiff  neck  were  secured.  These 
butterflies  proved  to  be  very  beautiful,  with  pinkish  fore- 
wings  and  white  hind- wings;  they  were  new  to  Mr.  Marshall, 
but  previously  known  to  Mr.  Trimen  by  two  specimens 
only  and  then  considered  by  him  to  be  a  variety  of  A. 
anemosa.  Hew.,  to  which  Aurivillius  gave  the  name  of 
alboradiata,  A  long  series  amply  proves  this  form  to 
be  a  new  species,  which  should  consequently  bear  the 
name  given  to  the  supposed  variety  by  Aurivillius.  If, 
tired  of  gazing  up  at  these  beauties,  the  eyes  were  turned 
with  relief  to  the  ground,  ants  might  be  seen  running 
swiftly  over  the  sand  with  their  abdomina  borne  high  in 
the  air.  They  were  Camponotus  fidvopUosuSf  De  Geer, 
dull  grey-black  with  pale  brown  hairy  abdomen,  very 
cryptic  in  their  sandy  home.  The  species  was  common 
about  the  hotel  and  on  the  way  to  the  Falls.  Also  running 
swiftly  over  the  sand  a  small  beetle  was  taken,  a  Zophosis 
not  in  the  I^ational  Collection.  A  flowering  tree  close  to 
the  hotel  produced  the  widely  spread  Apis  mellifica,  Linn., 
race  adansonii,  Latr.,  as  well  as  two  other  bees  not  yet 
determined. 

The  irrigated  kitchen-garden  of  the  proprietor  attracted 
numerous  insects,  the  most  striking  being  Acrsea  atolmis^ 
Westw.,  of  which  about  a  dozen,  jJl  males,  were  secured  ; 
it  is  a  beautiful  insect  looking  blood-red  when  alive  ;  with 
them  were  taken  three  A,  atergatis,  Westw.;  three  male 
A.  anemosa,  Hew.,  one  of  tbem  a  dwarf,  and  two  A, 
albaradiata,  Auriv.,  $  and  ?  .  With  the  Acrseas  were  two 
females  of  Terias  brigitta,  Cram.,  of  the  dry  form,  also  one 
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Aphnsms  erikssoni,  Trim.  In  the  same  garden  Were  taken 
the  gteely-blue-winged  wasp,  Discolia  Aenina,  Sauss.,  four 
males  and  a  female ;  also  another  somewhat  fly-like  wasp, 
the  handsome  black  and  yellow  Bemhex  capicola,  HandL,  a 
male — only  the  second  specimen  known  to  CJoL  C.  T. 
Bingham,  the  type  being  at  Vienna. 

The  electric  lights  of  the  hotel  attracted  a  considerable 
number  of  insects,  but  they  were  for  the  most  part  small 
and  insigniflcant  in  appearance  : — 

NOCTUINA. 

Xanthojftera  opella,  Swinh.  (3),  a  common  Indian  species. 
Homoptera  scandatula,  Feld.  (1),  a  Catocalid. 
Homoptera  ?  n.  sp.  (1). 
Arcyaphora  ?  n.  sp.  (1).     An  Acontiad  not  in  the  British 

Museum. 
Entdia  polychorda,  Hmpsn.  (1),  a  variable  Quadrifld. 
Metachrosiis  {Ozarba)  sndleni,   Wallgr.,   a    very  small 

Quadrifid. 

Geometrina. 

Comibsma  leiicospilata,  Walk.  (1).     A  pretty  emerald. 

Pyralina. 

Argyradis,  sp.  (2). 

Stemmdtophora  chloralis,  Hmpsn.,  n.  sp.  (5).     A  very 

distinct  and  pretty  little  insect,  whitish-green  with 

black  central  band.     [Its  description  will  shortly  be 

published.] 
Parthenodes  scotalis,  Hmpsn.,  n.  sp.  (5).    A  somewhat 

dingy  Hydrocampid.     See  Ann.  and  Mag.  Nat  Hist, 

1906,  p.  470. 
Platytes^  n.  sp.  (5).    A  beautiful  Crambid  which  Sir 

George  F.  Hampson  has  kindly  promised  to  describe. 
Microthrix  insulsella,  Rag.  (2).     A  dingy  Phycid. 
Miella  zinclcenella,  Treit  (1).     An  almost  cosmopolitan 

Phycid. 
Several  other  small  moths  not  yet  determined. 

Neuroptera. 

Halter  ?  glaumrigi,  Koll.  Three  specimens  of  this  very 
singular  insect  came  to  the  lamps.  Its  very  long, 
slender  and  spirally  twisted  hind-wings  make  it  more 
like  a  flying  machine  than  an  insect 
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?  (Eiiropis,  sp.,  and  ?  BlymarpJuinismics  sp.,  two  green 
Trichoptera,  together  with  other  caddis-flies  more 
like  European  forms. 

Obthoptera. 
A  cricket 

HEiaPTERA. 

Acardhaspis  nugax,  Stal.,  a  Reduviid  bug  with  a  peculiar 
fetor. 

C!OL£OPTERA. 

Apate  monacha,  Fabr.  (2  $). 
Himatismus^  sp.  (3).    Not  in  the  British  Museum. 
TrocJudus,  sp.  (1).   In  the  National  CJollection,  unnamed. 
Xyloperthaf  sp.  (1).  ' 

Two  Longicorns,  Plocederus  melancholicm,  Gahan,  and 
Tetradia  lophoptera,  Guen.  (  =  fascicUocoUis,  Thomp&),  also 
came  to  light ;  the  latter  was  captured  by  one  of  us  on  his 
bed,  clinging  closely  to  the  sheet,  and  making  a  curious 
creaking  noise  when  disturbed.*!^ 

Lastly  a  male  Acrma  albw^adiata  was  taken  fluttering 
on  the  floor  below  an  electric  light  at  9.0  p.m. ! 

While  one  of  us  was  busy  with  the  electric  lights  a 
wait^  excitedly  called  out  that  there  was  a  *'  Tarantula  " 
under  the  Stoep.  He  was  most  anxious  that  it  should  be 
secured,  but  declared  that  its  bite  was  deadly.  It  proved 
very  fleet  of  foot  and  doubled  like  a  hare ;  other  waiters 
joined  in  the  chase,  which  turned  out  most  exciting, 
especially  when  it  ran  over  the  neck  of  the  ardent  ento- 
mologist When  the  fierce  creature  yielded  at  last  to  the 
soothing  influence  of  cyanide  it  was  seen  to  be  of  a  pale 
reddish-brown,  with  pale  grey  abdomen,  but  armed  with 
most  formidable-looking  red-brown  mandibles,  tipped  with 
black.  Black  eyes  added  to  its  ferocious  aspect  Ulti- 
mately a  second  specimen  was  bottled — together  with  one 
of  another  species. 

Above  the  Falls  the  Right  Bank  of  the  river  (here 
the  south-western)  was  the  most  readily  accessible  collecting 
ground,  and  perhaps  for  that  reason  received  an  undue 

♦  "The  voice  no  doubt  proceeds  from  the  raesonotum/'— G^.  J. 
ArroWj  in  lUt. 
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amount  of  attention.  There  our  familiar  friend  Liniinas 
chrysippus,  a  female  somewhat  small  and  dark,  was  busy 
with  the  flowers  of  Conihretum.  The  genus  Acrtea  was  well 
represented  :  A,  cUboradiata,  Auriv.,  though  not  so  common 
as  close  to  the  hotel,  was  frequently  seen,  especially  near  the 
cascade  at  the  western  extremity  of  the  Falls,  locally  known 
as  the  Leaping  Waters ;  with  this  were  several  A.  anenwsa. 
Hew.,  all  males,  one  very  small ;  we  also  took  three  A. 
encedon,  Linn.;  a  single  specimen  of  A.  caldarena^  Hew., 
a  male ;  A.  rahira,  Boisd. ;  an  A,  atergatis,  Westw., 
stunted,  and  close  to  the  Falls  a  female  A.  atolmis,  Westw. 
In  a  way  the  most  striking  butterfly  was  Hamanumida 
dsedcUus,  Fabr.,  for  it  was  the  first  time  that  either  of  us 
had  seen  it  alive.  It  was  very  common,  flying  close  to 
the  ground,  and  settling  on  the  grey  sand  or  dust  with 
wings  spread  out  flat,  in  which  position  it  was  curiously 
inconspicuous.  Precis  delta,  Cram.,  and  P,  cebrene.  Trim., 
were  both  fairly  common,  but  of  P.  ncUaJica,  Feld.,  and 
P.  arcfiesia,  Cram.,  we  took  but  one  apiece,  the  former  of 
the  "dry"  the  latter  of  the  moderately  dark,  or  inter- 
mediate form.  P.  sesamm,  Trim.,  was  seen  though  not 
taken.  Neptis  agaiha.  Cram.,  graceful  as  always,  was  not 
uncommon ;  Atella  phalantay  Dm.,  was  there  also,  with  its 
fearless  sailing  flight,  returning  again  and  again  to  the 
same  spot.  Two  male  Byblia  goetzius,  Herbst,  were  taken 
playing  together,  but  Charaxes  varanes,  Cram.,  was  more 
often  seen  than  netted.  The  Satyrids  were  represented 
by  the  restless  little  Yphthimas;  of  these  Y,  asterope, 
Klug,  was  common  enough  in  the  half-shade,  and  with 
them  were  taken  a  couple  of  the  var.  Twrvm,  Westw.,  also 
two  F.  itonia,  Hew. 

The  ''common  white"  of  the  Zambesi  appeared  to  be 
Belenois  gidica,  Godt.,  and  very  dry  they  were ;  the  dry 
form  of  B.  scvcrina^  Cram.,  was  also  quite  common.  Of 
the  Teracoli  we  took  five  species,  by  far  the  commonest 
being  T.  omphale,  Godt,  the  males  predominating;  of 
T,  arMne,  Cram.,  we  took  four  males,  of  T,  antigone,  Boisd., 
one.  Near  the  Leaping  Waters  we  got  a  single  female 
specimen  of  T,  pMeggas,  Boisd.,  and  two  T.  eris,  Klug, 
both  males.  Many  of  the  genus  fly  quickly,  but  the  flight 
of  T,  ens  is  specially  rapid  and  erratic,  so  that  in  all  proba- 
bility more  were  seen  than  taken.  Terias  brigitta,  Cram., 
both  sexes,  was  fairly  common,  it  was  especially  attracted 
by  a  small  low-growing,  lavender-flowered  labiate,  four  or 
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five  flying  together  over  a  patch  of  it.  This  butterfly  has 
a  jerky  flight,  so  that  it  proved  to  be  not  so  very  easy  to 
catch  as  one  at  first  imagined.  Of  T,  senegalensis,  Boisd., 
two  males  were  taken.  The  Terias  were  by  no  means  so 
markedly  "  dry  "  as  the  Teracoli,  A  single  PapUio  corinneua, 
Bert  [?  angclanvs,  Goeze],  was  secured. 

The  LycsBnidM  were  not  very  prevalent,  and  no  species 
was  abundant  Of  the  handsome  Stugeta  bowkeri,  Trim., 
and  of  Axiocerces  amanga,  Westw.,  we  took  single  ex- 
amples, but  A.  harpax,  Fabr.,  was  commoner,  especially 
among  reeds  and  sedges  at  the  water's  edge.  Of  Hypo- 
lyeana  cocculus,  Hopfll,  Zizera  lysimon,  HUbn.,  and  LipUna 
[=  Durhania']  pallida^  Trim.,  we  took  but  one  each,  the 
latter  at  flowers  of  Iporruea, 

The  Skippers  were  represented  by  solitary  male  indi- 
viduals of  Gegenes  occulta,  Trim.,  and  Pamara  mathias, 
Fabr.  (=  mahopaani,  Trim.,  =  inconspunca,  Boisd.). 

In  addition  to  the  butterflies  already  named  the  follow- 
ing may  be  mentioned  as  being  taken  while  drinking  at 
the  mud  of  small  inlets  and  backwaters  of  the  right  bank 
of  the  river  : — 

Both  sexes  of  Aersea  alboradiata,  Auriv.,  and  A,  cUolmis, 
Westw.,  of  which  latter  the  bright  coppery-red  looks  on  the 
wing  almost  blood-red.  Belenois  gidica,  Godt,  and  Belenois 
meserUina,  Cram.,  both  males.  Of  Terias  hrigitta.  Cram., 
contrary  to  the  usual  rule  with  Pierines  at  water,  a  female 
was  taken,  but  this  species,  though  certainly  attracted  by 
water,  is  of  a  restless  habit  like  Yphthima,  and  seldom 
settles.  Of  PapUio  leonidas,  Fabr.,  three  specimens  were 
taken  at  mud  and  others  seen;  lastly  a  specimen  of 
Axiocerces  amanga,  Westw. 

So  much  for  the  butterflies  found  on  the  right  bank. 
The  moths  were  far  less  numerous,  and  the  only  things 
brought  home  were  a  Geometer,  Gh'acillodes  caffra,  Guen. ; 
a  CrarnJms  sp.  and  another  a  small,  and  as  yet  unnamed 
Pyrale,  Argyrosis  sp. 

As  might  have  been  expected  Dragonflies  were  fairly 
numerous,  especially  a  species  with  a  full  *' cardinal- red'' 
body,  Crocothemis  erythrsea,  Brull^,  which  has  a  very  wide 
range  in  Africa.  Some  of  these  were  taken  at  mud 
puddles  in  the  back-waters,  others  about  the  rocks  which 
extend  far  into  the  river  above  the  Falls,  rocks  on  which 
one  often  saw  the  Snake-bird,  Plotus  leoaUlanti,  sitting 
absolutely  still  and  giving  an  appropriate  finish  to  the 
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peaceful  landscape.  Another  large  and  handsome  species, 
Fsetulomdcromia  torrida,  Kirby,  with  a  pair  of  sapphire- 
like spots  behind  the  eyes,  was  common,  as  was  also  the 
smaller  Fseudagrum  deckeni,  Gerst.  Besides  these  were 
other  Dragonflies  not  yet  named. 

A  Myrmdeon  sp.  was  noted  as  being  the  colour  of  dried 
grass.  Some  "  wnite  ants  "  were  taken,  but,  so  far  as  our 
observations  went,  Termites  are  not  as  common  at  the  Falls 
as  in  other  parts  of  South  Africa  that  we  visited. 

Very  little  attention  was  paid  to  Diptera,  partly  perhaps 
because,  fortunately,  they  did  not  pay  the  usual  amount  of 
attention  to  us ;  only  two  were  brought  home,  Sarcophaga 
sp.  and  Hsematopoia  sp.,  the  latter  taken  on  the  "  topi "  of 
the  captor. 

Of  the  Aculeates  the  most  striking  were  the  Carpenter- 
bees,  of  which  the  commonest  was  Xylocapa  divisa,  King, 
found  at  Comhretum,  or  other  flowers,  though  one,  a  male, 
was  noted  as  hovering  persistently  about  a  tree  overhanging 
the  river.  The  male  of  this  bee  is  of  a  beautiful  "  old- 
gold  "  colour ;  of  this  sex  only  two  were  taken,  but  females, 
of  the  variety  with  the  band  on  the  back  of  the  thorax 
white  in  place  of  "  old-gold,"  were  commoner,  and  four  or 
five  specimens  were  secured.  Of  X  caffra,  Linn.,  we  took 
two  specimens,  both  females  of  the  variety  mossambica, 
Grib.,  with  a  white  ring  in  place  of  the  usual  two  yellow 
rings.  Of  X  olivacea,  Fabr.,  we  got  but  a  single  female. 
We  met  with  three  species  of  the  very  slender-waisted 
wasps  of  the  genus  Amnwphila,  viz. : — A,  ludovica,  Smith, 
a  female,  and  A.  beninierms,  Pal.  de  Beau.,  a  male,  both  at 
wet  mud,  while  a  female  of  A,  ferrugineipes,  Lepel.,  was 
taken  at  flowers.  Of  the  large  and  handsome  black  and 
yellow  Sceliphron  spirifeXy  Linn.,  we  only  secured  a  single 
female,  also  at  flowers.  Of  the  long-waisted  grey  wasp 
Bdonogaster  guerini,  Sauss.,  var.  dubiics,  Kohl,  a  single 
worker  was  taken  at  mud.  We  also  took  single  examples 
of  Saliiis  [=  Hemipepsis]  vindex,  Smith,  a  male;  the 
Scoliad  Myzine  capitata,  Smith,  a  male,  and  the  small  red 
wasp  Odynerus  caHnidatus,  Sauss.,  a  female,  the  last-named 
at  wet  mud.  The  integuments  of  two  males  of  EhyrKdiium 
rupetis,  Sauss.,  proved  of  a  truly  rocky  hardness.  Running 
over  damp  mud  three  specimens  of  a  notable  ant  were 
taken,  Paltothyreus  tarsattcs,  Fabr.,  notable  for  its  powerful 
bite,  but  still  more  for  its  evil  odour,  which  is  very  strong 
and  pungent,  suggesting  a  mixture  of  formic  acid  and 
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bisulphide  of  carbon.*  Running  along  the  branches  of  the 
tTee-Ipomaa,  near  the  Leaping  Waters,  were  a  number  of 
another  ant,  Polyrachis  schistacea,  Gerst.,  which  we  had 
seen  at  the  Matopos  on  Sderocarya  caffra. 

The  Coleoptera  met  with  were  not  very  numerous,  but 
comprised  PogonoboMS  sp.  (in  the  National  Collection,  but 
without  a  name),  which  was  taken  on  the  ground  by  Miss 
L.  S.  Gibbs ;  two  specimens  of  Scymnus  sp. ;  three  weevils, 
Bayous  aenosus,  Gyll.,  which  Mr.  Q.  A.  K.  Marshall  had 
previously  seen  from  Uitenhage,  Cape  Colony,  only; 
Bhabdinocerusbrachi/stegise,  Mrshl.  (in  Hit.)  and  JCenorrhinus 
incidtus,  Fst.,  the  first  specimen  of  the  latter  that  Mr. 
Marshall  had  seen;  also  a  Eumolpid,  Pseudocolaspis 
chrysitis,  Gerst.;  and  two  Heteromera  of  the  genus 
Opairurriy  under  dead  wood.  Two  specimens  of  Adesmia 
intricata,  Klug,  a  Heteromeron  only  represented  in  the 
National  Collection  by  specimens  from  Mozambique,  were 
found  crawling  on  the  ground  near  the  Leaping  Waters. 

The  "Red  Locust,"  Schistocerca  peregrinay  Oliv.,  was 
by  feur  the  most  common  and  most  conspicuous  of  the 
Orthoptera\  as  usual  it  was  chiefly  found  among  coarse 
grass,  but  could  not  be  said  to  be  gregarious. 

In  shallows  in  the  river  just  above  the  Falls,  a  small 
banded  water-snail,  Cleopatra  morrelli,  Preston  (described 
as  n.  sp.  in  April  1905),  was  to  be  found,  together  with  a 
spotted  species  with  sinuated  lip,  Mclania  vidorise,  Dohm. 

The  Left  Bank  of  the  river  differs  somewhat  from  the 
right.  The  ground  does  not  lie  quite  so  low  in  reference 
to  the  water,  there  is  more  wood  and  scrub  but  less  grass 
and  fewer  palms.  A  female  Limnas  ch^sippuSy  Linn.,  was 
seen  at  water;  of  the  Acrsese  the  commonest  was  A.  encedon, 
Linn.,  males  predominating,  while  single  female  specimens 
of  A,  atolmis,  Westw.,  and  A.,  anemosa,  Hew.,  turned  up. 
Precis  cleliay  Cram.,  was  fairly  common,  and  P.  sesamics, 
Trim.,  was  seen,  as  is  its  wont,  fluttering  about  and  settling 
under  the  shade  of  a  dark  bank. 

The  Whites  were  represented  among  our  captures  by 
two  male  Belenois  gidica,  Godt.  Teracoli  were  far  less 
common  than  on  the  right  bank,  probably  because  there 
was  less  of  the  open  grassy  country  in  which  they  delight ; 
single  specimens  only  of  T,  omphale,  Godt.,  a  male,  and 
T.  eris,  Klug,  a  female,  the  latter  at  Comhretum  flowers, 

♦  For  Dr.  S.  Schonland's  observations  on  the  odour  of  this  insect 
in  Bechuanaland,  see  Proc  Ent.  Soc.  Lond.  1904,  p.  xL 
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were  secured.  Terias  was  represented  by  a  female 
senegalensis,  Boisd.,  of  the  usual  dry  form,  but  aJso  by  a 
male  brigiUa,  Cram.,  of  distinctly  wet  character — a  notable 
exception  among  so  many  very  markedly  dry  butterflies.* 
A  male  and  two  females  of  CatopsUia  flordla^  Fabr.,  were 
secured  while  feeding  on  the  large-tlowered  species  of 
Combretvm  that  grows  in  the  Zambesi  scrub;  this  butterfly 
was  almost  certainly  seen  more  than  once  on  the  right 
bank,  but  eluded  capture,  for  Catopsilia  is  very  swift  of 
flight  and  hard  to  net  save  when  busy  honey-gathering. 
Fapilio  demodocttSy  Esp.,  was  taken  on  the  "  Knife  £dge  " 
near  the  eastern  extremity  of  the  Falls. 

Axiocerces  amanga,  Westw.,  at  Combretum  flowers,  Zizera 
lyaimon,  Fabr.,  and  Liptena  [Burbanid]  pallida,  Trim., 
were  the  only  Lycseuids  brought  home,  the  last  taken  near 
the  top  of  the  Palm  Kloof.  Between  the  last-named  place 
and  the  railway  bridge  large  Libellulid  dragonflies  were 
especially  common,  and  comparatively  easy  to  catch  as  they 
hovered  over  the  path  head  to  wind,  like  hawks.  The 
commonest  would  appear  to  be  Pseudonuwromia  torrida, 
Kirby ;  but  there  was  also  a  species  of  Macromia  as  well 
as  the  slender  Pseudagrion  ?  deckeni,  Qerst 

Speaking  of  the  railway  bridge,  perhaps  one  may  be 
allowed  to  congratulate  the  engineer  who  designed  it  (Mr. 
G.  A.  Hobson,  of  the  firm  of  Sir  Douglas  Fox  and  Partners) 
on  a  structure  which  seems  as  well  fitted  to  its  position 
alike  in  form  and  colour  as  such  a  thing  can  be ;  one 
shudders  to  think  what  might  have  been  placed  there  by 
less  sympathetic  hands. 

The  only  Hymeiwptera  taken  on  the  left  bank  were  two 
small  bees,  one  at  Iponuea,  the  other  Podalirius  rapidvs. 
Smith,  $,  hovering  at  Combretum  flowers,  also  the  coral-red 
Braconid  Iphiaulax  whitei,  Cameron,  and  a  long-waisted 
wasp,  Belonogaster  gtierini,  Sauss.,  var.  dvMm,  Kohl,  ^. 

Beetles  were  few  and  far  between :  a  Mylahris  sp.  (or 
?  Ceroctis  sp.),  found  (here,  as  well  as  on  the  other  bank)  in 
the  flowers  of  Ipomxay  appears  to  mimic  the  Longicom 
Hylomela  seapunctata,  Fabr.,  a  beetle  that  we  met  with 
only  at  East  London.  In  the  same  flowers  was  another 
beetle,  a  long  narrow  purple  fellow,  not  yet  named. 

A  fly  that  attracted  the  attention  of  one  of  us  by 

♦  See  Dixey,  Proc.  Ent.  Soc.  Lond.  1905,  pp.  Ixi-lxii,  and  ibid. 
pp.  Ixvi-lxvii.  Compare  Longstaff  on  T.  hecabe,  L.,  Trans.  Ent. 
Soc  Lond.  1905,  p.  144 
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biting  bis  band,  Hmmatopota  sp.,  was  tbe  only  Dipteron 
taken. 

If  tbe  left  bank  yielded  us  but  a  small  bag  it  was  some 
considerable  consolation,  at  all  events  to  the  fortunate 
observer,  to  have  the  opportunity  of  contemplating  from 
a  distance  of  not  more  than  100  yards  a  family  of 
Hippopotami  disporting  themselves  in  the  water. 

By  the  kindness  of  the  Chartered  Company's  Forester, 
Mr.  C.  E.  F.  Allen,  one  of  us  was  enabled  to  land  on  two 
of  tbe  wooded  islands  some  miles  above  the  Falls.  Ento- 
mologically  the  results  were  disappointing,  but  here  again 
Hippopotami  came  to  the  rescue,  for  the  thicket  on  one 
of  the  islands  was  traversed  in  all  directions  by  their  paths, 
while  in  an  open  space  lay  the  fairly  recent  bones  of  one 
of  the  uncouth  monsters.  The  ubiquitous  Limnas  chryaip- 
pus  was  represented  by  a  male  fly,  but  no  Acrwa  was  taken, 
and  the  only  Nymphalines  were  Freds  Tiatalica,  Feld.,  with 
ocellated  under-side,  and  a  Neptis  which  eluded  capture. 

The  common  white  of  these  islands  was  Belenois  severina^ 
Cram.,  of  which  five  '*  dry "  males  were  taken ;  but  B. 
gidica,  Qodt.,  was  nearly  as  common,  and  two  of  each  sex 
were  brought  home.  All  the  gidica  from  the  Zambesi 
were  of  extreme  dry  type,  drier  than  its  congener.  No 
Terias  were  taken  and  but  three  Teracoli,  all  males,  two  of 
T.  antigone,  Boisd.,  one  of  evenina,  Wallgm.  Of  Eronia 
leda,  Dbl.,  a  female  of  dry  type  was  taken.  The  only 
Satyrids  were  four  Yphthima  asterope,  Klug,  var.  norma, 
Westw.  The  Lycsenids  were  even  scarcer,  as  a  solitary 
Ziaera  lysimon,  HUbn.,  was  the  only  Blue. 

A  Geometer,  an  "  Emerald  "  with  red  chequered  fringes, 
Comibama  levcospilata,  Walk.,  was  the  only  moth  taken, 
while  as  unfortunately  "other  orders"  would  appear  to 
have  been  even  more  than  ordinarily  neglected,  the 
captures  were  limited  to  a  single  individual  of  the  evil- 
smelling  ant,  Faitothyrtus  tarsatvs,  Fabr.,  and  a  pretty 
black  and  wbite  two-winged  fly,  Tahanus  sp. 

Mr.  Allen  was  good  enough  to  give  us  four  insects  taken 
in  a  druggist's  shop  at  Livingstone,  five  miles  above  the 
Falls:  they  were  two  flies,  one  of  them  a  large,  fierce- 
looking  fellow,  Taianus  sp.,  a  red-bodied  wasp  Odynerus 
carinattdus,  Sauss.,  $,  and  a  Malacoderm  beetle,  Melyris 
Twbilis,  Gerst. 

The  easiest  way  down  to  the  river  at  its  lower  level, 
below  the  Falls,  is  by  the  gorge  known  as  the  Palm  Kloof, 
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which  is  separated  by  the  "  Knife  Edge  "  from  the  eastern 
portion  of  the  chasm.  The  path  leads  rapidly  down  into 
a  wood  of  singularly  tropical  aspect,  bounded  on  either 
hand  by  walls  of  basalt,  and  thence  to  the  water's  edge. 
The  collecting  ground  is  very  restricted  and  difficult,  being 
almost  co-extensive  with  the  steep  path,  so  that  the  ratio 
of  things  taken  to  things  seen  was  a  low  one. 

The  butterfly  that  was  most  characteristic  of  the  Kloof 
was  Neptis  marpessa,  Hopff. ;  it  was  distinctly  common,  and 
we  took  it  nowhere  else.  It  has  the  graceful  sailing,  sibylla^ 
like  flight  of  the  genus,  but  is  smaller  than  the  more 
generally  distributed  agathay  Cram.  Several  males  of 
Leuceronia  thalassina,  Boisd.,  were  seen,  all  out  of  reach. 
They  flew  rather  high,  among  the  tops  of  the  trees,  and 
seemed  to  avoid  the  path.  Belenois  gidica,  Qodt,  B. 
severiruiy  Cram.,  and  the  wide-spread  B,  mesentiTUiy  Cram., 
were  all  met  with  in  the  Kloof;  the  latter,  a  male,  flew 
fast.  The  path  through  the  dark  wood  looked  the  very 
place  for  Satyrids,  but  only  three  were  met  with,  two 
Ypkthima  astei*ope,  Klug,  one  typical,  the  other  of  the  van 
norma,  Westw.,  and  a  shade-loving  MycaUsis,  of  which 
Mr.  Trimen  says : ''  near  campina,  Auriv.,  also  like  anynana, 
Butl.,  but  the  under-side  very  red."  Our  old  friend  PapUio 
demodocus,  Esp.,  put  in  an  appearance.  A  small,  worn 
Lycsenid,  probably  Cacyrevs  lingens,  Cram.,  a  male ;  a  tailed 
blue,  ?  Dendoryx  sp.,  $  ,  which  may  possibly  be  new,  and  a 
male  Tantcics  telicanus,  Lang,  represented  that  group. 
Three  large  Geometers,  two  of  them  Gonolophia  conscUaria, 
Walk.,  the  third  a  "  Thorn  '*  not  yet  determined,  were  dis- 
turbed from  the  herbage. 

The  Phytophagous  beetle  Monolepta  virvcta,  Qerst.,  was 
abundant  by  a  spring  near  the  bottom  of  the  Kloof,  flying 
in  the  sun,  but  might  also  be  taken  by  sweeping  shrubs. 

Of  all  the  collecting  grounds  at  the  Victoria  Falls,  one 
naturally  anticipated  most  from  the  Rain  Forest;  it 
was  accordingly  the  first,  as  it  was  the  last  place  that  we 
visited.  One  caution  is  necessary  in  limine :  the  area  of 
the  forest  is  so  small,  and  the  driest  of  sandy  areas  are  so 
near,  that  it  cannot  reasonably  be  expected  to  yield  valu- 
able evidence  as  to  seasonal  forms,  for  a  butterfly  captured 
within  its  ambit  may  well  have  gone  through  all  its  early 
stages  outside  and  have  merely  entered  the  spray-bedewed 
area  to  quench  its  thirst.  Human  experience  points  in  this 
direction;  for  it  is  difficult  to  imagine  anything  more 


Digitized  by 


Google 


and  Captures  in  South  Africa  in  1905.         359 

refreshing  than  after  some  hours'  collecting  in  the  drouth 
to  allow  oneself  to  get  wet  through  by  the  spray,  which  was 
truly  grateful  and  comforting  (especially  in  a  thirsty  land 
where  beer  is  two  shillings  a  smul  bottle).  Repeated  care- 
fully-timed experiments  showed  that  ten  minutes  in  the  hot 
sun  and  dry  wind  sufficed  to  dry  one's  garments  thoroughly. 
The  chief  drawback  to  these  natural  ''Rain  baths"  was 
the  difficulty  of  manoeuvring  a  sopping  net,  and  the  condi- 
tion of  some  of  the  "  very  dry"  £.  gidica,  when  taken  out 
of  the  net  under  such  circumstances  was  deplorable. 

One  butterfly  did  not  appear  to  appreciate  the  delicious 
smell  of  the  damp  vegetation,  at  all  events  our  old  friend 
Limnas  ehrysippus  failed  to  put  in  an  appearance.  The 
AcfTBsm  too  were  surprisingly  scarce,  only  single  examples 
o{  A,  alboradiata,  Auriv.,  $,  A.  anemosa,  Hew.,  $,  and  A. 
atolmis,  Westw.,  $,  were  taken.  Only  one  Precis  is  recorded, 
a  ragged  ruUalicay  Fold.,  but  Neptis  agatha.  Cram.,  was 
frequently  seen  sailing  about  the  Eugenia  trees.  Yphthima 
itonia,  Hew.,  was  common  enough,  a  specimen  of  F. 
asterope,  Klug,  var.  norma,  Westw.,  was  also  taken.  Another 
specimen  was  obtained  of  the  Mycalesis  (as  yet  unnamed), 
taken  in  the  Palm  Kloof,  also  one  M.  safitza,  Hew.  Belenois 
severin/z,  Cram.,  was  the  commonest  white;  all  taken 
were  males ;  but  extremely  dry  specimens  of  B.  gidica, 
Qodt  (males  predominating),  were  fairly  common,  especi- 
ally where  the  spray  was  heaviest  Three  females  of 
Lmceronia  thalassina,  Boisd.,  were  taken,  also  a  female 
fflutophrissa  saba,  Fabr.,  which  was  so  extremely  "dry"  as 
to  have  lost  all  trace  of  mimicry  of  Nyctemera,  Of  Terias 
smeg(densis,  Boisd.,  $,  T.  brigitta,  Cram.,  $,  and  Teracolus 
antigone,  Boisd.,  ?,  single  examples  were  secured.  That 
only  one  Teracolus  was  taken  is  not  surprising,  since  the 
genus  especially  haunts  very  dry  and  open  places. 

Papilio  leonidcLS,  Fabr.,  flew  slowly  about  the  Eugenia, 
with  the  manner  of  a  Danaid,  but  the  model,  if  such  there 
be,  was  not  seen ;  *  two  specimens  were  secured. 

Zizefra  lysimoUy  Hiibn.,  met  with  occasionally  in  all  the 
Zambesi  hunting  grounds,  was  really  common  in  the  Rain 
Forest  only,  probably  the  other  plsu^es  were  too  dry  for  it. 
Of  other  Lycsenids  single  examples  only  were  taken,  to 

*  In  North-East  Rhodesia,  on  the  Chambezi,  some  700  miles 
away,  it  flies  with  and  appears  to  mimic  Tirumala  petivercma,  DbL 
and  Hew.  See  also  Tnmen,  "  South-African  Butterflies,*'  vol.  Ill, 
1889,  p.  213.— F.  A.  D. 
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wit,  Tarucm  telicanus^  Lang,  $\  Everes  dsms,  Godt,  and 
Catochrysops  malcUhana,  Boisd  (=  asopus,  Hopff.),  the  last- 
named  sitting  head  downwards. 

Somewhat  unexpectedly  we  found  Skippers  commoner 
within  the  range  of  the  mpray  than  outside,  the  following 
presenting  themselves :  Jramara  mathias,  Fabr.,  a  male 
and  two  females;  Oegenes  zdterstedli,  Wallgr.  (=  hctteth 
tota^  Latr.)y  three;  Parosmodes  mararUiif  Trim.,  one,  a 
species  represented  in  the  National  Collection  by  a  single 
specimen  from  Mashonaland  presented  by  Mr.  G.  A.  K. 
Marshall ;  and  one  Baoris  fatudluSy  Hop& 

It  is  curious  that  two  Humming-bird  Moths  of  differeDt 
species  were  taken  close  together,  and  within  a  minute  or 
two,  Macroglossa  trochiltis,  Hiibn.,  and  Aellopus  commassisBf 
Walk.  It  is  also  curious  that  no  smaller  moths  were 
brought  from  the  Rain  Forest.  On  the  other  hand  Diptera 
were  numerous ;  of  these  the  most  striking  were  two  species 
of  the  strange  staik-e^ed  genus  Diopsis ;  one,  near  to  dvhia, 
Bigot,  was  to  be  got  m  abundance  by  sweeping  in  the  drier 
parts  of  the  Forest,  the  other  Mr.  G.  H.  Verrall  thinks 
may  be  ichneumonea,  Linnseus'  long-lost  type  of  the  genus. 
Of  another  fly,  distinguished  by  its  apple-green  abdomen, 
Odontomyia  sp.,  several  were  obtained  by  sweeping  in 
moister  places.  The  same  method  produced  other  lies, 
among  them  a  specimen  which  Mr.  Yerrall  thinks  may  be 
a  local  race  of  Syrphus  baUeatus,  Deg.,  and  four  Sepedon  sp. 

A  species  of  Fleda,  with  a  reddish  thorax,  was  flying 
lazily  about  the  Eugenia  trees  in  large  numbe^rs,  with  its 
legs  trailing  behind  just  as  Bibio  marci,  Linn.,  does  in 
English  woods  in  April.  Then  there  was  a  pretty  Uack- 
and-white  Taiantis  sp. ;  a  pair  in  cop.  of  another  Plecia; 
two  specimens,  a  $  and  a  $,  of  an  Asilid  that  is  perhans 
Promachus  ruppelli,  Liv.,  but  may  be  new,  unfortunately 
taken  without  prey ;  a  Syrphid,  HdophUus  sp.,  near  to  but 
not  identical  with  africanus,  Verrall;  lastly,  something 
extremely  like  Musca  domestica,  Linn.,  was  taken! 

As  might  have  been  expected  Dragon-flies  were  fairly 
numerous,  prominent  amongst  them  the  large  and  hand- 
some Pseudomaoromia  tornda,  Kirby,  flying  in  the  open 
swampy  space  between  the  belt  of  Eugenia  trees  and  the 
edge  of  the  chasm ;  other  species  were  Phyllomacromiu 
tr^asdata,  Bamb.,  and  (by  sweeping),  the  Agrionid, 
Prachyhasis  rhomioidalis,  Beauv.,  which  appears  to  have 
a  wide  distribution  in  Africa. 
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Two  wasps  were  taken,  Humenes  tinctor,  Christ,  and 
Ammophila  beniniensis,  Pal.  de  Beau.,  both  females,  while 
sweeping  produced  an  Ichneumon.  Ants  were  represented 
by  a  solitary  Camponotvs  sp.,  of  which  Col.  C.  T.  Bingham 
writes,  "  New,  but  as  a  single  specimen  I  cannot  venture 
to  describe  it :  allied  to  C.  sericeuSy  Fabr." 

The  Orthoptera  if  not  numerous  were  variously  repre- 
sented by  a  Mantis  larva  obtained  by  sweeping;  four 
Blattse  of  the  genus  Ischnoptera  n.  sp.  (near  to  himaxnUata, 
Gerst),  found  under  stones  and  running  very  rapidly  away 
when  disturbed ;  sweeping  yielded  also  many  grasshoppers, 
one  of  which  had  head  and  thorax  conspicuously  marked  by 
two  lateral  yellow  stripes.  The  locust  Frototettix  impressus, 
St&L,  was  taken  on  a  tree. 

Two  very  active  little  bugs  were  found  under  stones  or 
leaves  when  looking  for  beetles,  another  was  adorned  with 
a  red  abdomen.  Sweeping  as  usual  yielded  sundry  Homo- 
ptera.  The  same  operation  produced  a  few  beetles: 
a  Zagria  sp.,  in  the  collection  at  South  Kensington,  but 
unnamed,  of  which  five  specimens  were  obtained ;  a  single 
Cryptocephalus  cailias,  Suff. ;  two  of  the  Phy  tophagid  Zema 
ehalcaptera,  Lac. ;  six  Haltica  indigacea,  Illig. ;  two  Hispa 
sp.,  also  one  H.  hdlicosa,  Gu^r.,  of  which  the  National  Collec- 
tion has  specimens  from  the  Gold  Coast  only.  Lastly  three 
Staphs,  Osorius  rugiceps^  Boh.,  were  found  under  dead  wood. 

In  such  a  spot  it  was  but  seemly  to  find  an  Amphibian, 
accordingly  we  may  note  that  a  toad-like  frog  was  abun- 
dant among  the  marshy  spray-drenched  grass  between  the 
Bain  Forest  and  the  Chasm.  Many  of  these  were  ex- 
tremely small,  hardly  larger  than  biue-bottles.  A  large 
specimen  evacuated  a  mass  of  elytra,  etc.,  of  STnall  beetles, 
apparently  mostly  geodephagous  but  some  perhaps 
phytophagous ;  this  was  interesting,  in  so  far  as  it  bore 
out  our  experience  that  the  Coleoptera  of  the  Forest  were 
very  small 

Three  species  of  land-snaib  were  found  in  the  Rain 
Forest;  two  turreted  forms,  Opea^  odona,  Chem.,  under 
stones,  and  the  transparent  0.  mamillata,  Craven,  in  like 
situations,  both  gregarious.  Sweeping  grass  yielded 
the  delicate,  transparent,  homy  Siuxinea  ?  badia,  Mor., 
very  near  to  the  British  8.  ptUris,  Linn. 

A  Barotse  boy,  a  servant  of  Mr.  Allen's,  collected  for  us 
a  number  of  Falvdina  capUlata,  Frauenfeld,  but  exactly 
where  he  found  them  is  not  on  record. 
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INSECTS  TAKEN  ON  THE  RAILWAY  JOURNEY  FROM 
THE  VICTORIA  FALLS  TO  EAST  LONDON. 

September  20th,  1905. 

Matetsi  Station.    230  m.  from  Bulawayo. 

Freds  cebrene^  Trim.,  seen. 
Lycssna  (Castalius)  hintza,  Trim.,  ^,  one. 
Pseudagrion  "i  dcckeni,  Qerst     A   small  dragonfly,  the 
colour  of  dead  grass. 

Katuna  Station. 
Precis  cebrene.  Trim.,  one,  $. 

North  of  Deka  Station. 

Olyphodes  negcUcUis,  Walk.,  a  Pyrale  of  very  wide  distri- 
bution (of  the  sub-genus  DysaUacta,  Led.),  taken  in  the 
train  by  Mr.  D.  Qunn. 

Deka  Station. 

lAmnas  chrysippus,  Linn.,  ^ 
Lycana  osiris,  Hopff.,  $,  at  water. 
Lycssna  asopus,  Hopff.,  J,       do. 

Eumenes  Iqpeletieri,  Sauss.,  $,  at  water,  a  yellow  wasp 
with  a  black  cross  on  the  abdomen. 

Wankie  Station.    212  m.  from  Bulawayo.     2,450  feet 
Teracolus  antigone,  Boisd.,  ^. 

LuKOSi  Station.     196  m.  from  Bulawayo. 

Anisodactylics  nitens,  Per.,  Carabid  beetle,  under  a  stone. 

Inyantue  Station.    177  m.  from  Bulawayo. 

SphingomorpJia  chlarea.  Cram.,  a  Noctua  that  truly 
deserves  its  generic  name,  caught  at  light  in  the  train  by 
Mr.  D.  Gunn. 

S.  of  Inyantue. 

A  Dipteron,  Argyramoeba  sp.,  in  the  British  Museum 
unnamed. 

Malindi  Station.     147  m.  from  Bulawayo. 
An  Ant-lion,  MyrTmleon  sp.,  at  light  in  the  train. 
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September  2l8t,  1905. 

BuLAWAYO.     Lat.  20°  9'  S.     Alt.  4,470  feet.     Near  the 
railway  station. 

Acrsea  doviledayi,  Guer.;  also  the  widely  distributed 
Lady-bird  Uxochomus  nigrorruicula^tus,  Goeze,  a  bug,  and 
some  unnamed  Orthoptera,  all  taken  by  sweeping. 

Plumtree  Station.    S.  Rhodesia.    4,560  feet.    65  m. 
S.  of  Bulawayo. 

Acrasa  dmtbledayi,  Guer.,  $,  fluttering  close  to  the 
ground. 

Axiocerces  harpax,  Fabr.,  on  the  flowers  of  a  yellow 
composite. 

September  22nd,  1905. 
TsESSEBE  Station.    94  m.  S.  of  Bulawayo.    3,900  feet. 

The  ant  Camponotus  fulvopilosus,  De  Geer,  running  on 
the  ground. 

Shoshong  Road  Station.    Near  the  tropic.    3,250  feet 
A  number  of  the  ant  Camponotus  maculatnSy  Fabr.,  under 
the  bark  of  a  log. 

Artesia   Station.    Bechuanaland.    Lat.  circa  24°  S. 
3,100  feet. 

Tera^lus  antigone,  Boisd.,  $. 

Zeritis  simplex^  Trim.,  $, 

Spindasis  ella.  Hew. 

Stugeta  howkeriy  Trim. 

Syrichthus  [Fyrgus]  satay(>e8.  Trim. 

Gomalia  albofasdata,  Moore,  a  dwarf. 

The  two  Skippers  were  taken  at  water,  as  well  as  the 
wasp  Eumenes  lepeletieri,  Sauss.,  $,  and  the  common  bee 
Apis  melliJUa,  of  the  usual  S.  African  form. 

MocHUDi  Station.     Bechuanaland.    Lat.  24**  22'  S. 
3,100  feet 

Acrwa  anemosa,  Hew.,  $,  drinking  at  the  drip  of  a  tap. 
Zeritis  molomo,  Trim.,  $. 

Hesperia  spio,  Linn.,  at  the  flowers  of  a  small  yellow 
JItbiscus. 
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Cbocodile   Pools   Station.     About  Lat  24°  40'  S. 
3,300  feet 

A  beetle,  Zophosis  sp.,  not  in  the  British  Mnseum 
Collection,  was  taken  running  rapidly  over  the  sand,  which 
when  alive  it  exactly  matched  in  colour.* 

OoTSi  Station.    Lat.  25°  0'  S.    3,620  feet 

Axiocerces  harpax,  Fabr.,  a  female  taken  and  another 
seen  at  a  shrub  with  flowers  forming  yellow  tails.  A  bug 
and  a  small  Lady-bird,  Scymnus  sp.,  taken  at  Cortibrdum 
flowers. 

PrrsANi  Station.    Lat.  25°  26'  S.    4,420  feet 

Semiothisa  brong^usaria,  Walk.,  a  boarmid,  at  light  in 
the  train. 

The  two  beetles  Lyctus  sp.  and  Bostrychus  brunneus, 
Murray,  a  Malacoderm,  were  taken  this  day  somewhere 
in  British  Bechuanaland,  but  the  exact  locality  was  not 
recorded. 

Mafeking.    Lat  25°  56'  S.    4,190  feet 

Sterrha  sacraria,  Linn.  (1),  Crambus  tenuistriga,  Hmpen. 
(1),  and  two  other  moths,  taken  at  lamps  in  the  town. 
The  S.  African  specimens  of  the  first-named  are  much  less 
beautiful  than  the  European,  as  they  lack  the  crimson. 

Warrenton  Station.    28°  11'  S.    3,930  feet 

Sept  23,  1905.  ffesperia  (Syrichihiis)  spio,  Linn. 
[  =3  vindex,  Cram.],  one  at  water. 

PoKWANi.    28°  43'  S.    3,650  feet 

The  ubiquitous  VietJuisa  {Deiopeia)  pvlckdla,  Linn. 

Sept  23, 1906.  Orange  River  Station,  Cape  Colony, 
lat  29*^  38",  S.;  alt  3,540  feet  ar  ichneumoD,  and  at 
Eranskuil,  lat  29°  51'  S. ;  alt  3,700  feet,  a  number  of 
Phycids  were  taken  at  the  train  lights. 

*  Many  black  beetles  cover  themselves  with  fine  particles  of  the 
sand  on  which  they  live,  and  so  easily  escape  observation.  This  1 
frequently  noted  in  1906  among  the  many  ^(S^eromera  that  are  found 
on  the  outskirts  of  the  Sahara  at  Biskra.  Whether  the  fine  particles 
merely  fill  in  the  interstices  of  the  sculpture,  or  are  attached  by  a 
secretion.  I  was  not  able  to  determine,  but  in  any  case  they  were 
easily  rubbed  off  in  the  killing-bottle,  or  when  handled. — Q.  B.  L. 
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Sept  24,  1905.  Shaiods  Station  (K  of  Steynsburg 
Junction), c.  5,000  feet;  a  cricket  was  found  under  a  stone, 
and  in  like  situations  six  beetles,  Triganaptts,  sp.,  not  in 
the  National  Collection ;  the  Carabids,  Harpalus  xantho- 
graphtcSy  Wied.,  and  ff.  sttb-ainem,  Dej.;  aud  the 
Chrysomelid,  Polysticta  ^it-signata^  Thunb.,  three  speci- 
mens ;  as  well  as  a  number  of  the  pungent  ant,  AcaiUholepis 
vestitOy  Smith. 

Hannington  Station.,  alt.  5,170  feet;  the  same  Trigo- 
TwpuSy  another  Polydida  24c-sigfuUa,  Thunb.,  and  Harpalus 
fwKo-aenms,  Dej.,  were  found  under  stones. 

Contal  Station,  a  few  miles  East  of  Hannington,  alt. 
c.  5, 200  feet ;  under  an  old  sleeper,  three  beetles  were  tsJcen : 
th&  same  Trigonopus  that  had  been  met  with  earlier  in 
the  day,  Harpalus  rufo-dndus^  Chaud.,  and  a  Carabid  near 
to  FtrcuSy  not  in  the  British  Museum. 

Stormberg  Junction,  lat  31"  28'  S. ;  alt.  5,300  feet;  a 
few  hundred  yards  from  the  station  we  saw  swarms  of  a 
purplish-grey  locust  with  yellowish-drab  wings  and  yellow 
hind  tibi®,  Acridium  pardalinum^  Walk.  We  had  seen 
several  flights  shortly  before  reaching  the  station,  but  now 
we  got  amongst  them.  They  did  not  fly  very  far,  and  the 
swarms  were  many  rather  than  excessively  large.  The 
wings  of  those  captured  were  much  frayed,  presumably  by 
long  flight  and  knocking  against  obstacles,  but  it  is  quite 
possible  that  individuals  with  damaged  wings  were  more 
easily  caught  than  the  sounder  specimens. 

Turning  over  stones  was  fairly  productive,  as  it  yielded 
Harpalus  rufo-dndus,  Chaud.  (  =  rufo-marginatus^  Boh.), 
seven;  JT*.  naialensis^  Boh.,  four;  H.  clavipes,  Boh.,  two; 
H.  sub-aerieus,  Dej.,  two ;  H.  fusco-deneus^  Dej.,  three ;  the 
red  and  black  Hister  cruerUus,  E^chs.,  four  under  one 
stone;  two  other  Carabids  not  yet  named;  Folyhirma 
gracilis,  Dej.,  one ;  the  two  weevils,  Bhytirrhinus  lUura- 
tus,  F&hr.,  and  Stramia  Ifahrm,  Fst,  one  each,  as  well  as 
an  immature  female  of  Blatta  orienkUis,  linn.,  and  two 
very  large  ants,  AcarUholqns  vestita,  Smith.  A  specimen 
of  Fyrameis  eardui,  Linn.,  was  taken  on  the  hill-side,  but 
the  day  was  scarcely  fitted  for  butterflies. 

Lower  Incline  Station,  c  4,500  feet;  five  or  six  speci- 
mens of  Polysticta  24i-signcUa,  Thunb.,  were  found  close 
together  under  a  stone. 

QUEENSTOWN,  Cape  Colony,  lat  31''  50'  S. ;  alt  3,500 
feet.     In  the  Public  Qardens  just  before  dark  a   large 
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?  PltLsidy  or  small  ?  SphiTix  was  seen  at  Verbena  flowers, 
but  missed.  Shortly  after  leaving  the  station  two  of  the 
widely  distributed  Crambid,  Eromene  ocellea,  Haw^  flew  to 
the  lights  of  the  train. 

East  London.    Lat.  33°  S.    Sea  level. 
SECOND  VISIT.    Sept  25-29. 

Six  weeks  had  elapsed  since  our  first  flying  visit  to  this 
place.  After  an  unusual  drought  it  had  rained  the  day 
before  our  arrival,  and  it  was  blowing  a  violent  gale  when 
early  in  the  morning  we  came  to  the  end  of  our  long  rail- 
way journey  of  six  days  and  six  nights.  The  gale  ter- 
minated with  heavy  rain  that  greatly  damaged  the  condition 
of  the  butterflies.  One  victim  of  the  flood,  a  female 
Satumid,  Arina  forda,  Westw., .  was  rescued  from 
drowning. 

A  good  deal  of  our  time  was  spent  on  our  old  ground  in 
the  Queen's  Park.  The  Poinsettia  flowers  were  over: 
energetic  sanitary  reformers  had  nearly  completed  the 
covering  in  of  the  unsavoury  stream,  but  the  operations  of 
the  Kaffir  workmen  had  wrought  sad  havoc  in  some  of  the 
best  collecting  ground. 

Mylothris  agathina.  Cram.,  did  not  appear  to  be  nearly 
so  common  as  before,  but  perhaps  this  was  owing  to  the 
absence  of  Poinsettia  flowers  to  assemble  them.  There 
was  however  no  doubt  that  the  closely  allied  M.  riippeUii, 
Koch.,  was  common  enough.  The  males  of  both  these 
allied  species  have  a  strong  and  seemingly  identical  sweet- 
briar-like  scent.  The  very  local  and  singularly  elegant 
M.  trimenia  was  quite  common,  both  sexes  being  well 
represented. 

Belenois  severina,  Cram.,  and  B.  zochalia,  Boisd.,  were 
both  very  common ;  of  the  latter  the  females  seemed  to  be 
more  numerous  than  the  males,  perhaps  because  more 
distinctly  coloured. 

The  beautiful  Eronia  cleodora,  Hubn.,  was  quite  common. 
A  few  Firmcopteryx  charina^  Boisd.,  were  taken,  all  **  dry"; 
a  male  Byhlia  goetzvus,  Herbst,  significantly  a  very  fresh 
specimen,  was  distinctly  of  the  wet  form,  but,  with  this 
possible  exception,  there  was  no  evidence  that  the  recent 
rains  had  produced  any  change  of  tjrpe,  probably  there  had 
not  been  sufficient  time.  The  only  Teracoli  noticed  in  the 
park  were  a  male  a<Jiine,  Cram.,  and  several  omphale^ 
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Godt.,  of  both  sexes.  These  TeracoH,  with  one  exception 
that  was  intermediate,  were  decidedly  "  dry,"  but  not  so 
extremely  so  as  our  Bhodesian  specimens.  CoHas  electra, 
Linn.,  was  seen  but  not  taken. 

Of  Fapilio  nireus,  Linn.,  form  lyams^  Dbl..  we  secured 
two  males,  but  we  met  with  both  sexes  of  P.  demodocus, 
Esp.  Of  P.  dardanus.  Brown,  perhaps  the  commonest  of 
the  three  Papilios,  two  males  and  one  female  were  taken, 
the  latter  of  the  form  cenea,  which  mimics  Amauris  ecJuria, 
StoU.  Of  the  last-named  species  four  specimens  were 
taken,  also  three  of  the  closely  allied  A.  albimaculataf 
Butl.  Both  forms  are  very  hard  to  kill.  Iamtuxs  chry- 
svppvSy  Linn.,  was  fairly  common. 

Lycsenids  were  not  so  numerous  as  might  have  been  ex- 
pected in  the  Park,  either  as  regards  species  or  individuals. 
Of  Zizera  lysiman,  HUbn.,  and  Cacyreus  paiemon,  Cram., 
single  specimens  were  taken ;  females  of  Argiolaus  silos, 
Westw.,  were  fairly  common,  they  flew  high  and  settled  on 
the  tops  of  trees,  but  also  visited  flowers.  A  few  of  the 
widely  ranging  Tanccus  telicanus,  Lang,  were  to  be  seen, 
two  of  them  whilst  at  rest  were  observed  to  move  the 
hind-wings  alternately  backwards  and  forwards  in  their 
own  plane. 

On  the  occasion  of  our  former  visit  we  saw  no  Satyrids, 
but  this  time  two  specimens  of  Pseudonympha  cassius, 
Godt.,  turned  up,  as  well  as  two  females  and  a  male  of 
Myeaiesis  safitza,  Hew. 

With  the  exception  of  Charaxes  varanes,  Cram.,  which 
was  fairly  common,  though  worn,  the  Nymphalines  were 
not  very  prominent.  JSurytela  hiarbas,  Dm.,  was  less 
plentiful  and  in  less  good  condition  than  on  our  first  visit ; 
of  Byhlia  goetnus,  Herbst,  only  a  single  male  was  seen, 
while  a  Freds  archesia,  Cram.,  was  tiien  settled  on  the 
ground.  Several  fine  Pyi*ameis  cardu%  Linn.,  were 
observed. 

Among  the  flowers  introduced  into  the  garden  portion 
of  the  Park,  and  tending  to  run  wild,  was  the  "  Pride  of 
Madeira,"  Echmm  fastuosumy  a  remarkable  plant  of  the 
natural  order  Bcraginacemy  whose  small  white  or  blue 
flowers  form  solid  spikes,  often  six  feet  high  or  more,  the 
apparently  simple  spikes  being  made  up  of  innumerable 
densely  packed  scorpioidal  cymes.  This  proved  very 
attractive  to  insects  of  all  orders;  among  the  numerous 
butterflies  that  fed  upon  the  flowers  was  a  single  example 
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of  the  pretty  Vanessid,  Sypanartia  hippomene,  HUbn.  The 
following  insects  were  also  taken  on  the  spikes : — Apis 
mellifieay  Linn.,  race  cuiansonii,  Latr.,  as  was  only  to  be 
expected;  a  Longicorn  Syssita  vestigialis,  Pascoe;  the 
Cetoniids  Oxythyrea  marginalis,  Schonh.,  Comythovalgus 
fasciculattis,  Schonh.,  and  Strengophorus  Jlavipennis, 
Q.  and  P.;  the  first  was  abundant,  the  creamy  white 
spots  on  a  dark  ground-colour  greatly  aiding  its  con- 
cealment.* In  admtion  there  were  on  the  same  flowers  a 
fly  of  the  genus  Caiahronta,  three  of  the  genus  Idta^  and 
another  fly,  the  latter  held  in  the  clutches  of  a  green  spider 
with  red-brown  markings,  which  was  practicidly  invisible 
among  the  crowded  flowers ;  the  very  small  bee  JProsopis 
sandaracata,  Bingh.,  was  abundant,  as  was  also  the  prettily 
marked  P.  b-lineaia,  Cameron ;  but  of  Prosopis  simplex^ 
Bingh.,  n.  sp.,  unfortunately  only  a  unique  example  was 
secured ;  finally  there  was  a  sawfly,  AthcUia  himantopus, 
Klug,  ?. 

Two  specimens  of  Gegenes  zeUsrskcU%  Wallgr.,  were  the 
only  Hesperids  noted ;  this  species  settles  with  the  fore- 
wings  raised,  the  hind-wings  nearly  horizontal,  like  several 
of  our  English  Skippers. 

The  following  moths  were  taken,  but  doubtless  the  list 
might  easily  have  been  lengthened  especially  if  we  had 
worked  at  night : — Macroglma  troehUus,  HUbn.,  at  flowers 
in  the  late  afternoon;  Syntamis  kvMweini,  Lefebr. ;  the 
day-flyi^  Lymantriads  Laelia  p^incttUata,  Butl.,  and  Aroa 
disccUis,  Walk.,  males  of  the  latter  species  were  very  common 
on  the  outskirts  of  the  Park;  the  Geometers  Zerenopsis 
leopardina,  Feld.,  fluttering  near  the  ground;  Crcupedia 
ifUemaia,  Quen.  (=  stingultfera,  Walk.),  and  the  variable 
Semiothisa  brangusaria,  Walk.;  we  also  kicked  up  a 
Pyrale,  Pyrausta  incoloralis,  Quen.,  and  two  specimens 
of  the  Boarmid  Obocola  incondusaria^  Walk.,  one  of  each 
sex. 

As  usual  the  most  obvious  representatives  of  the 
Hymenoptera  were  the  handsome  Carpenter-bees,  Xylocopa 
caffra,  Linn.,  ? ;  X  fraJUma,  Vachal,  a  male  said  by  CoL 
Bingham  to  be  not  typical ;  X  divisa,  Elug,  f ;  and  X.fiawh 
rufa,  De  Gteer,  four  females;  the  last  two  species  were 
practically  confined  to  the  purple  flowers  of  a  Legumina- 
ceous  shrub ;  flavo-rufa  has  a  strong  odour  like  our  English 
Bumble-bees.  Other  Aculeates  taken  were  the  long- 
*  See  LoNOBTAFF,  Trans.  Ent.  See.  Lond.  1906,  pp.  91-93. 
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pedunculated  wasps  Belanogaster  praunsi,  Kohl  (said  by 
CoL  C.  T.  Bingham  to  be  not  typical) ;  the  slender  dark* 
blue-winged  Humenes  tinctar,  Christ,  of  both  sexes,  one 
male  specimen,  very  starved,  of  Saussure's  variety;  the 
dull  grey  Icaria  cincta,  LepeL,  $  ;  Pompilus  ruficeps,  Smith, 
a  female ;  a  male  Pompilus  which  is  possibly  new ;  PolisUs 
marginalis,  Fabr.,  ^ ;  Larra  agilis,  Smith,  a  female,  taken 
on  a  bank  of  dry  e«trth ;  a  Scoliid,  Chalicodoma  eodocera, 
Smith,  a  male,  taken  at  the  purple  flowers  along  with  the 
Xylocopte.  To  these  must  be  added  ants  from  a  commu- 
nity of  Gamponotus  maculatus,  Fabr.,  and  a  fine  specimen 
of  the  coral-red  Braconid  Iphiaulax  whitei,  Cameron. 

The  handsome  Uristalis  tseniops,  Wied.,  was  conspicuous 
among  the  flies,  which  were  not  very  numerously  repre- 
sented ;  another  fly  to  which  Col.  Yerbury  has  been  able  to 
assign  a  name  is  CJuetolyga  dasyaps,  Wied.  Other  flies 
were  ?  ByrpJms  sp.,  Idia  sp.,  and  two  jBiMo-like  Plecia  sp., 
which  floated  in  the  air  almost  stationary  with  their  long 
legs  hanging  down;  sweeping  yielded  a  Diopm,  but  in 
this  case  only  a  solitary  example  which  Mr.  Yerrall  thinks 
distinct  from  the  others. 

The  wide-ranging  grasshopper  Caiantops  melanostidtcSf 
Schaum,  was  aoundant.  On  the  leaves  of  "Pride  of 
Madeira  "  were  marshalled  a  number  of  immature  specimens 
of  a  gregarious  dark  orange-striped  Acridian,  the  same 
species  that  was  seen  at  Bulawayo. 

Although  beetles  were  not  numerous  in  the  Park,  we 
took,  in  addition  to  the  Cetoniids  previously  mentioned, 
the  foUowing  species: — Macroma  cognata,  Schonh.,  a 
handsome  dark  olive  and  yellow  Cetoniid,  flying  at 
flowers;  a  Lycoid,  ffaplolytms,  sp.,  a  Cetoniid,  Oametis 
haUeata,  De  Geer,  with  similar  colouring  to  the  last,  taken 
flying  around  or  settled  on  the  flowers  of  the  same  tree, 
together  with  a  similarly  Lycoid-coloured  Bmcomd,  Zomirvs 
sp. ;  the  Longicoms,  Promecea  iris,  Pascoe,  and  Alphitopoda 
maculosa,  Pascoe,  var.,  by  beating;  Trig(mopus  marginatiis, 
Wied.,  several  under  stones ;  also  under  a  stone  the  Staph 
Xaniholinus  hoU&rUotus,  Sachse;  a  Ph}rtophagid  not  in 
the  National  Collection,  Atechna  inmsBrabilis,  Vogel,  var.; 
Apoderus  nigripmnis,  Fabr. ;  the  metallic  green  Colaqxh 
soma  flavipes,  Har.;  the  Cassid  Aspidomorpha  silacea, 
Boh.  [  =  tecta,  var.  Bob.]  ;  and  a  weevil,  Balaninus  apicalis, 
F&hr,  var.  B.,  was  obtained  by  beating. 

Two  bugs  complete  the  list  of  insects  taken  in  the  Queen's 
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Park: — a  black  Pentatomid  with  red-tipped  antennae, 
Aipongopus  lividtis,  Dist,  and  a  large  Coreid,  Carlisis 
wcJUhergi,  StoU,  dark  brown  with  red-ringed  antenna, 
a  very  striking  thing  on  the  wing,  but  very  stinking  in 
the  net. 

On  Sept.  27,  by  the  kindness  of  Mr.  John  Wood, 
accompanied  by  Mr.  Rattray  we  spent  a  very  pleasant 
afternoon  on  the  Nahoon  River,  a  few  miles  to  the  north- 
east of  the  town.  We  were  somewhat  late  in  the  day  and 
a  strong  wind  was  another  adverse  condition,  so  that  we 
got  very  few  butterflies. 

On  the  island  where  we  lunched  Belenois  severina.  Cram., 
was  abundant,  and  Mylothris  riippellii,  Koch,  the  only 
representative  of  the  genus,  was  common  ;  Pinacopteryx 
chariiuiy  Boisd.,  Eronia  cleodara,  Hiibn.,  and  Atella  phalafUa, 
Dru.,  also  occurred.  A  geometer,  Edropis  spoliataria. 
Walk.,  a  small  Noctua,i/e<acAras^iscomi!ci^a7W,  Wallgr.,and 
a  very  handsome  Agaristid,  XarUhospilopteryx  africafM, 
Butl.,  taken  off  a  tree-trunk,  completed  the  Lepidoptera  on 
the  island.  Sunning  itself  on  another  tree-trunk  clote  by 
was  a  beautiful  green  Hymenopteron,  AmptUex  mutilkrides, 
Kohl,  f.  Mr.  Rattray  caught  a  specimen  of  the  scarlet 
Braconid,  Iphiaulax  whitei,  Cameron,  which  appears  to  be 
common  in  South  Africa. 

Mr.  Wood  set  a  stalwart  Kaffir  to  work  with  an  axe  to 
hack  to  pieces  dead  trees.  This  did  not  prove  a  very 
productive  operation ;  moreover  of  the  creatures  found  but 
a  small  proportion  have  yet  been  named.  Among  the 
beetles  were  single  specimens  of  the  Longicom,  Promecidus 
ckalyhecUtLS,  White;  the  Sternoxid  Alaus  mosrens.  Germ., 
and  a  species  of  Notiophygus.  Blattse  were  numerous,  Mr. 
R.  Shelford  has  named  for  us  Hyposphama  stylifera^  Burm., 
immature ;  Derocalymna  ?  brunneiHana,  Costa,  several ;  also 
Psevdoderopeltis  albilatera,  Stil.,  two  specimens,  and  P. 
tuaJdbergi,  Stal.,  a  male.  Bugs  were  represented  by  a 
singularly  flat  form,  well  adapted  to  its  hfe  under  bark. 
It  goes  without  saying  that  woodlice  were  plentiful. 

Taking  a  boat  the  Kaffir  pulled  us  a  mile  or  two  down 
the  river  and  we  landed  on  the  eastern  bank,  where  rich 
flowery  meadows  promised  great  things,  but  the  rising  of 
the  wind  and  the  lateness  of  the  hour  led  to  disappointment. 
A  single  Teracolus  achine,  Cram.,  ^,  a  Boarmid  moth, 
Osteodes  turhuleiUa,  Guen.,  and  a  Pyrale,  Antigaslra 
morysaliSj  Walk.,  were  the  only  Lepidoptera  that  we  brought 
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away  from  a  spot  which  under  more  favonrable  conditions 
shoold  swarm  with  them.  Beetles  are  somewhat  less 
susceptible,  and  we  took  on  flowers  the  pretty  Cet6niid 
Oocythyrea  hmmorrhoidalis,  Fabr.,  together  with  the  com- 
moner 0.  marginalise  Schon.,  also  the  Longicom  Hylomela 
sexpundata,  Fabr.,  which  closely  mimics  a  species  of  Myldbris 
(or  ?  Cerodis)  that  we  met  with  in  South  Rhodesia. 

Sweeping  added  to  the  list  the  Lady-birds  Atechna  hebe^ 
Clk.,  and  Cryptocephahis  jlavago,  Suff.,  the  Weevil  Elli- 
menistes  squami/er^  Boh.;  and  the  Phytophaga,  Ootlveca 
lasvipennis^  Jac.,  Gynandropthalma  malvemensis,  Jac.,  var. ; 
Lwpenis  inconspicuvs,  Jac.,  as  well  as  a  rather  pretty  bug 
VeUma  sanguineirostris,  Thunb.,  the  common  grasshopper 
Catantops  mdanostidus,  Schaum,  and  the  locust  Prototettix 
impressus^  St&L 

We  took  two  pedunculated  wasps,  Belonogaster  pratmsi, 
Kohl,  and  Ammophila  ferrugmeipeSf  LepeL,  a  male ;  also 
an  Ichneumon,  and  a  number  of  ants,  Crenuistogaster  sordi- 
dula,  Nyl.,  var.,  and  Pheidoh  irritaTis,  Smith,  of  which  last 
the  soldiers  alone  have  big  red  heads. 

Turning  over  stones  yielded  the  beetles  Trigonapvs 
marginatus^  Wied.,  and  Lissogenius  conspersus,  Burm.,  as  well 
as  the  common  South  African  Reduviid  bug  Physorhynchus 
crux,  Thunb.,  and  two  scorpions. 

A  specimen  of  the  Scarab  Syrichthvs  spurius,  Burm.,  was 
picked  off  the  ground,  while  Mr.  Rattray  found  a  specimen 
of  the  large  thick-legged  Coreid  bug  Hhyticoris  terminalis, 
Burm.,  also  a  large  weevil  with  very  hard  integuments, 
Mecorhynvs  loripes,  Schonh.,  and  two  millipedes  whose  in- 
teguments turned  the  point  of  a  No.  16.  pin.  Mr,  Wood 
found  lying  dead  on  the  left  bank  of  the  Nahoon  a  Cara- 
bid  beetle,  Haplotrachelus  sp.,  which  is  not  in  the  National 
Collection. 

The  Kaffir  boatman  caught  several  of  a  Psammodes  un- 
represented at  South  Kensington,  they  were  crawling  over 
the  rocks  by  the  lower  landing-place,  nearly  opposite  the 
Boat  Club  House. 

Lastly,  on  the  west  bank  when  it  was  quite  evening  a 
Hesperid  was  netted,  Sarangesa  motozi,  Wallgr.  {  =  paio, 
Trim.). 

An  old  termitarium  on  the  high  ground  above  the  Club 
House  yielded,  besides  sundry  ants,  CremastogaMer  weitze- 
cheri,  Emery,  a  "  night-adder,"  a  small  serpent  said  to  be 
very  poisonous. 
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Since  our  return  to  England,  we  have  been  much  con* 
cemed  at  hearing  of  a  disastrous  flood  at  East  London, 
which  seems  to  have  devastated  the  island  in  the  River 
Nahoon  where  some  of  our  collecting  was  done,  and  to 
have  caused  the  death  by  drowning  of  several  natives, 
including  our  Kaffir  boatman  and  his  family.  Much 
damage  has  been  done  on  the  banks  of  the  Nahoon  and 
Buflfalo  rivers,  and  part  even  of  the  Queen's  Pari:  is 
reported  to  have  been  washed  away. 

Acting  on  the  advice  of  Messrs.  Wood  and  Rattray,  we 
spent  the  next  day,  Sept.  28,  on  the  ''Second  Creek" 
of  the  Buffalo  River,  a  delightful  locality.  It  is 
approached  by  a  pleasant  walk  over  open  downs  where  we 
met  our  old  friends  Synchloe  hellica,  Linn.,  Colias  electro^ 
Linn.,  and  Teracolvs  omphcUe,  Qodt ;  after  a  mile  or  so  the 
path  enters  a  wood,  and  descends  rapidly  to  a  brawling 
stream,  which  follows  an  impetuous  course  to  a  tsM  into  a 
tidal  pool,  beyond  which  is  a  flowery  meadow  forming  the 
delta  of  the  creek.  The  wider  tracks  through  the  upper 
part  of  the  wood  had  a  home-like  feeling,  and  one  almost 
expected  to  see  "Pearl-bordered  firitillaries "  disporting 
themselves  about  the  flowers,  but  instead  of  these  we  found 
in  moist  places  the  pretty  Satyrid,  PsevdonympJia  casgius^ 
Godt.  These  butterflies  were  of  less  *'dry"  form  than 
most  that  we  had  met  with,  the  majority  of  them  might 
be  better  described  as  "  intermediate."  The  more  generally 
distributed  and  dingy  Myealesis  safitza.  Hew.,  was  also 
common ;  a  female  exhibited  a  supplementary  ocellus  on 
the  fore-wing. 

The  commonest  White  was  Pinacopteryx  charina,  Boisd., 
but  Eronia  deodora,  Hiibn.,  Belenois  zochalia,  Boisd.,  and 
Mylothris  agcUhina,  Cram.,  were  all  present  in  some 
numbers,  and  one  M.  tHmenia,  ButL,  was  taken.  Teracoltis 
ompJiale,  Qodt,  and  T.  cuJiine,  Cram.,  occurred  in  the  more 
open  places. 

The  Acrwinse  were  conspicuous  by  their  absence,  but  the 
Danainm  were  represented  by  Amauris  echeria,  StoU,  and 
A.  (dbimacukUa,  ButL,  as  well  as  by  Limnas  chrysippus, 
Linn. 

The  only  Nymphalines  taken  were  Byhlia  goetzitis^ 
Herbst;  Atella  phalanta,  Dm.,  and  a  solitary  Precis 
archesia,  Cram.,  a  species  which  according  to  Mr.  Brooking 
of  East  London  frequents  dark  holes  in  rocks. 

Lycffinids  were  not  common,  a  solitary  Taruem  telicanits. 
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Lang,  and  a  couple  each  of  Axiocerces  harpax,  Fabr.,  and 
Phasis  chrysaor^  Trim.,  one  settled  head  downwards,  were 
taken. 

We  took  four  Hesperids,  viz.  one  each  of  ffesperia  spio, 
Linn.  (=  vindex^  Cram.),  Hretis  djalsBlsB^  Wallgr.,  Oegmes 
zdtentedti,  Wallgr.,  and  Pterygospidea  flesus,  Fabr.  The 
last  named  after  dashing  about  wildly  settled  on  the  upper 
side  of  a  lea£ 

But  few  moths  were  seen,  and  two  specimens  of  Odeodes 
turbiUeTUat  Quen.,  and  the  Syntomid  mentioned  below  were 
all  that  we  took. 

Beetles,  on  the  other  hand,  were  fairly  numerous.  Two 
species  of  ffeteroclulus  {Hopliinm)  were  common  on  yellow 
composite  flowers,  buried  head  downwards  so  as  to  leave 
the  hypertrophied  hind-legs  alone  protruding  like  the 
mandibles  of  an  ant-lion,  the  resemblance  being  increased 
in  that  by  their  adduction  they  could  inflict  a  very  respect- 
able pinch.* 

The  greenish-white  flowers  of  a  climbing  composite 
(?  Senedo  sp.)  that  spread  in  dense  mats  over  some  of  the 
bushes  by  the  stream  were  very  attractive  to  insects. 
Two  Aculeates,  Xylocopa  divisa,  Klug,  $,  and  £umene8 
tinctoTy  Christ,  $,  2,  one  of  them  a  starved  dwarf;  the  moth 
Syntomis  hihlweini,  Lefebr.  (one  found  to  be  in  the  tender 
embraces  of  a  spider) ;  the  fly  Eristalis  twniops,  Wied. ;  the 
Beduviid  bug  Harpador  erythrocneinis,  Qerm. ;  two  Lycoid 
beetles,  Aamtholycus  sp.  and  Haplolycus  sp.,  the  Latter 
numerous,f  and  clearly  mimicked  by  the  Cetoniid  Gametis 
haUeata,  De  Qeer,  were  all  taken  off  this  plant,  together 
with  a  Mantis  that  was  presumably  attracted  by  the  insects 
rather  than  the  flowers.  | 

A  soft-skinned  Cantharid,  Decatama  lunata,  Pallas, 
looked  conspicuous  enough  on  a  pale  straw-yellow  lilia- 
ceous flower. 

The  meadows  by  the  estuary  yielded  a  different  lot  of 

*  See  LoHOSTAFF,  Trans.  Ent  Sec.  Lond.  1906,  pp.  93-95. 

t  A  pair  remained  in  cap.  for  at  least  six  hours. 

X  Another  small  Mantis,  taken  on  a  tree,  bright  leaf-green  in 
eoloar,  was  kept  alive  for  over  a  week.  It  was  seen  to  catch  a  fl^  by 
a  motion  of  lightning-like  quickness  and  eat  it,  rejecting  the  wings 
and  abdomen.  When  approached  it  would  smartly  aasnme  the 
^prayinjg"  attitude,  sometimes  also  taming  its  head  in  the  direction 
of  the  visitor.  It  used  to  clean  its  eyes  by  passing  its  fore-legs  over 
them,  with  an  action  like  that  of  a  cat  cleaning  its  face.  It  also 
cleaned  its  antennas  in  its  mouth,  bringing  them  down  by  its  fore- 
legs.—F.  A.  D. 
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things,  especially  Phytophaga  and  Weevils.  Thus  Mala- 
cosoma  jpolita,  Jac,  was  abundant  in  the  flowers  of  an 
Iris,  while  sweeping  yielded  Ootheca  Isevipennis,  Jac., 
Cryptocephaliis  polyhistoTy  Suff.,  Trochalus  sp.,  2,  and  the 
Cetoniid  Oxythyrea  hsBmorrhoidalis,  Fabr,,  as  well  as  the 
following  small  Weevils: — JSremmis  gyrosicoUis,  Boh., 
Scidbitis  o'neili,  Mrshl.,  ?,  S.  pidltis,  Sparr.,  Strophosomiis  sp., 
and  two  new  species  which  Mr.  O.  A.  K.  Marshall  has 
described*  under  the  names  Elliministes  callosicollis,  MrshL 
(4),  and  Myorrhinus  longstaffi,  MrshL,  the  latter  in 
abundance.  With  the  beetles  in  the  sweeping  net  was  a 
Bombylius  Systmhm  sp.,  and  two  bugs,  a  black  yellow- 
spotted  Sttnozygum  that  is  possibly  new,  and  the  large 
jwJe  ochreous  fetid  Pentatomid,  Basicry;ptns  distinct'USt 
Sign. 

Other  beetles  taken  in  the  same  locality  were  the 
Lady-birds  Chilomenes  liinata,  Fabr.,  and  Polystida  macur 
laris,  Dej. ;  Melyris  ciliatns,  Oliv.,  Thysodxictyla  africana. 
Chap. ;  a  Trochalus  apparently  undescribed;  a  Telephorus\ 
a  Lagria ;  and  a  Scarabeid,  Syricthus  spurvus^  Burm.,  the 
last  found  in  rotten  wood. 

Among  Orfhoptera  were  the  big  locust  Phymateus 
leprosus,  Serv.,  the  common  Catantqps  melanostictus, 
Schaum,  Prototettix  impressus,  Stil.,  the  handsome 
Aeridium  rujicome,  Fabr.,  so  named  from  the  red  tips 
to  the  double  row  of  white  spines  on  its  black  tibiae,  and 
two  unnamed  grasshoppers,  one  grass-green,  the  other  a 
curiously  soft  species,  black  with  scarlet  rings  and  blotches. 

The  only  flies  taken  were  two  Bombyliids  of  the  genus 
SystcRchiis,  one  at  flowers,  the  other  by  sweeping. 

A  few  Aculeates  complete  the  list,  viz. : — Xylocopa 
flavo-rufa,  De  Qeer,  a  male ;  X.  divisa,  Klug,  a  female ; 
the  prettily  variegated  Polistes  fastidiosus^  Sauss.,  a 
female ;  the  grey  Icaria  dncta,  Lepel.,  8 ;  two  small  black 
bees  Halidus  deceptus^  Smith,  females;  lastly  a  fine 
distinct  red,  yellow  and  black  wasp,  which  CoL  C.  T. 
Bingham  has  described  as  Odynems  longstaiffi,  from  a 
specimen  in  the  National  Collection  from  Natal,  hitherto 
unnamed,  making  our  specimen  a  co-type.  Lastly  an 
example  of  the  blue-green  Chrysid  Hcamh/rysis  simillimus, 
Grib.,  was  taken  settled  on  a  bare  rock. 

On  our  return  walk  we  kicked  up  a  Noctua  in  the 
wood,  and  as  we  reached  its  upper  edge  at  about  3.0  p.m.9 

♦  Mabshall,  Proc.  Zool.  Soc.  Loud.  190^,  pp.  922  and  932. 
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we  found  Tennites  on  the  wing  in  swarms;  five  specimens 
were  brought  home  alive  in  separate  pill-boxes,  on 
reaching  the  hotel  it  was  found  that  one  had  cast  off  a 
wing,  another  all  four  wings.  Later  in  the  afternoon 
SyrUcmis  hiMweini,  Lefebr.,  was  found  in  some  numbers 
flying  about,  or  settled  upon  a  particular  species  of  tree. 
The  large  Reduviid  bug  Physorhynchus  crux,  Thunb.,  was 
also  taken  on  the  wing.  This  insect  usually  carries  its 
wings  so  closely  appressed  to  the  abdomen  that  when  first 
seen  it  was  thought  to  be  apterous. 

On  the  morning  of  sailing,  Sept  29,  a  somewhat 
hurried  visit  was  paid  by  one  of  us  to  the  scrub-crowned 
Sandhills  seen  from  the  ship  that  August  morning  when 
we  first  anchored  at  East  London,  but  this  expedition  did 
not  add  much  to  our  list. 

Two  ants  turned  up,  Camponotus  cosmicuSy  Smith,  also 
taken  at  Estcourt,  and  Polyrachis  gagates^  Smith,  of  which 
but  a  single  specimen  was  met  with  in  this  land  of  ants ; 
there  were  also  the  following  Aculeates :  Polistes  margin- 
alis,  Fabr.,  5,  Belonogaster  guerini,  Sauss.,  5,  var.  dvMus, 
Kohl  (a  very  large  specimen),  Eumenes  tinctor^  Christ,  ?, 
learia  cincta,  Lepel.,^,  the  big  Carpenter  bee  Xylocojpa 
flawHTufa^  De  Qeer,  ^,  and  two  of  the  pretty  little  bees 
Prosopis  5'lincata,  Cameron,  taken  at  a  red  flowering  shrub. 
The  only  other  Hymenopteron  was  an  Ichneumon  with 
Lycoid  colouring. 

A  fly  that  seemed  to  mimic  a  pedunculated  wasp  Col. 
Yerbury  says  may  be  the  ^  of  Baccha  picta,  Wied.,  of 
which  that  author  has  only  described  the  %  from  the 
Congo  and  Quinea.  Another  fly  taken  would  appear  to 
be  Sarcophaga  ?  camaria,  Linn. 

Beetles  proved  less  numerous  than  might  have  been 
expected  :  two  tiger-beetles,  the  first  we  had  seen  in 
S.  Africa,  Cidndela  Candida,  Dej.,  and  C.  caperms,  Fabr., 
were  common  close  to  the  sea  on  the  bare  sand,  which 
they  so  closely  resembled  in  colour  as  to  be  scarcely  visible 
save  when  on  the  wing.  Also  running  on  the  sand  was  a 
nameless  Zophosis  and  an  equally  nameless  Anoplochilus. 
The  flowers  of  a  species  of  Iris  produced,  besides  abundance 
o{  MaUicosoma  polita,  Jac.,  Camptolenes/asttcosa,  Lac. 

lAssogenius  conspersus,  Burm.,  was  taken  flying  in  the 
sun,  as  was  also  Scarahmus  conveams,  Hausm.,  and  the 
Gassid  Aspidomorpha  tecta,  Boh.,  the  latter  looking  like 
a  golden   spangle  floating  in  the  light.     The  Hopliine 
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Khoina  bilateralis^  Thunb.,  was  fouDd  od  flowers,  and 
Eurynotivs  muricatns,  Kirby,  under  bark. 

The  Coreid  bug  Serinetlui  amista,  Germ.,  seems  to  mimic 
a  Lycvs,  Another  bug  taken  was  the  Reduviid  Harpactor 
segmerUaritis,  Germ. 

Locusts  were  rather  common,  conspicuous  among  them 
was  a  very  fine  specimen  of  the  large,  heavy  and  sluggish 
PhynuUeus  Itprosua,  Serv.,  more  glaucous  than  those  taken 
at  Ladysmitii,  so  as  to  match  more  closely  the  light- 
coloured  sand.  The  beautiful  apple-green  Tryxalia  Sbii^ 
Boliv.,  darker  above,  paler  beneath,  as  is  so  often  the 
case,  was  found  at  tne  verge  of  vegetation,  while  an 
abundant  grasshonper  found  on  the  bare  sand  was  h^hly 
cryptic.  A  curiously  formed  small  Hemerobiid  Neuropteron, 
MarUispa  ?  tenella^  Erichs.,  was  taken  on  the  wing ;  when 
seen  for  the  first  time  its  resemblance  to  a  Mantis  is  very 
striking. 

Perhaps  the  locality  was  too  much  exposed  for  butterflies, 
at  all  events  they  were  neither  numerous  nor  remarkable: — 
Amauris  cUbimaculatay  Butl,  $;  Eurytda  hiarbas,  Dru., 
within  100  yards  of  the  sea;  Byhlia  goetzius^  Herbst,  % 
dry ;  Pseudonympha  casaius,  Godt. ;  Aryiolatis  silos.  West., 
?;  Mylothris  riippellii,  Koch,  $;  Pinacopteryx  charina, 
Boisd. ;  Cdias  dedra,  linn. ;  Teracoltu  omphcUe,  Godt,  % 
and  the  Skipper  £reti$  djieUda,  Wallgr.  A  Geometer, 
Ohocola  incandusaria,  Walk.,  $ ,  and  the  Lymantriad  Aroa 
discalis,  Walk.,  which  was  common  flying  about  the  scrub, 
were  the  only  moths. 

The  lights  at  the  hotel  yielded  only  Dorylus  hdvolus, 
Linn.,  $^;  the  very  widely  distributed  Acidaliid  Idosa 
JUndata,  Quen.,  and  one  or  two  moths  not  yet  named. 

The  cosmopolitan  Dermestes  viUpinvs,  Fabr.,  shared  the 
hotel  accommodation  with  us,  while  AcarUhia  UdtUaria^ 
Linn.,  was  even  more  intimate  I 

Thus  ended  our  delightful  collecting  at  East  London,  a 
place  less  known  entomologicaliy  than  many  others  in 
South  Africa. 

Port  Elizabeth,  Cape  Colony.    Second  Visit. 

Lat.  34''  0"  S.    Sept  30,  1905. 

The  stoppage  on  the  return  voyage  gave  us  a  long 
morning's  collecting ;  but  an  accident  separated  us,  so  that 
while  one  visited  Humewood,  about  a  mile  and  a  half  to 
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the  south-east,  the  other  spent  his  time,  more  profitably 
as  it  tamed  out,  on  the  more  sheltered  slopes  of  the  left 
bank  of  Baaken's  River,  just  north  of  FoRT  Frederick. 
At  this  spot  butterflies  were  plentiful.  The  males  of 
Colias  electra^  Linn.,  were  common,  as  were  both  sexes  of 
SynMoe  hellica,  Linn.,  while  Pyrameis  cardui,  Linn.,  was  in 
abundance,  some  worn,  but  many  in  fine  condition.  The 
Skipper  Cydopides  inetiSy  Linn.,  was  fairly  common,  but 
only  two  were  taken;  one  Gegenes  zetterstedti^  Wallizr.,  a 
female,  was  taken  ;  but  out  of  many  Lycsenids  seen  nying 
about  only  a  single  specimen  of  Zizera  lysiman,  HUbn.,  was 
secured.  This  blue  was  found  by  us  over  a  wide  range  of 
country,  but  nowhere  in  any  numbers  except  in  the  Kain 
Forest,  Victoria  Falls. 

A  grasshopper,  JEpachromia  thalassina,  Fabr.,  with  head, 
thorax  and  jumping  legs  green,  otherwise  yellowish-brown, 
was  also  taken. 

On  the  north  wall  of  the  Fort  itself,  or  on  the  ground 
close  by,  considerable  numbers  of  the  red  and  brown  bug 
Scantius  farsteri,  Fabr.,  were  found,  for  the  most  part  paired. 
Many  of  them  exuded  a  drop  of  clear  liquid  when  pinned, 
and  in  one  or  two  a  slight,  somewhat  offensive  odour  was 
detected. 

The  swampy  heath-like  waste  beyond  Humewood  and 
the  woods  at  the  back  of  it  proved  very  barren  of  insect 
life,  perhaps  partly  from  the  uniformity  of  the  vegetation, 
partly  from  exposure  to  the  sea-winds.  A  few  Synchloe 
?ullica,  of  both  sexes,  and  three  or  four  Pyrameis  cardui, 
were  the  only  butterflies  seen. 

Stone-turning  yielded  a  small  beetle  which  Mr.  L. 
P6ringuey  believes  to  be  a  new  species  of  Anavlacus^  but 
possibly  a  Microvs]  four  Eurynottta  muricatus,  Kirby; 
another  species  of  the  same  genus  that  may  be  new; 
one  larva  of  Luceola  sp. ;  also  the  Cocki*oach  Deropdtis 
erythrocephala,  Fabr.,  which,  as  is  so  common  with  the 
group,  was  very  local  and  markedly  gregarious. 

Five  specimens  of  an  undetermined  beetle  were  found 
on  composite  flowera  Sweeping  produced  a  red-winged 
Homopteron,  two  dragonflies,  Sympetrmn  sanguine^im^ 
Mull,  (a  common  species),  and  the  largo  and  beautifully- 
coloured  Anax  mauricantts,  Ramb. ;  all  took  some  catching. 
A  common-looking  **  Greenbottle,"  Lucilia  sp.,  was  taken, 
but  the  species,  or  others  like  it,  was  abundant  throughout 
our  journey. 
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The  flowers  of  a  yellow  Chrysanthemum  in  the  garden 
of  the  Humewood  Hotel  attracted  a  certain  number  of 
insects:  Apis  adansonii,  Latr.,^;  the  active  green  Longicom 
JProm^ces  linearis,  Linn. ;  and  tlie  Hopliine  Dicranomemue 
squaToosuSy  Burm.,  the  last-named  in  abundance  buried  in 
the  flowers  (and  in  other  GomposUm) ;  but  it  was  noted 
that  their  hind-legs  did  not  mimic  jaws. 

Cape  Town.    Second  Visit. 

Lat.  34''  S.    October  2,  3. 

One  day  was  devoted  to  the  ascent  of  Table  Mountain 
by  way  of  The  Gorge. 

Most  of  the  collecting  was  along  the  road  at  about  1,200 
feet  above  the  sea.  Very  few  butterflies  were  seen,  a  few 
Pyrameis  cardu%  Linn.,  also  a  few  PsevdonyTwpha  vigilans, 
Trim.,  and  a  few  of  the  Lycaenid  Oacyreus  palsemon^  Cram. 

The  fine  black  and  white  Carabid,  Anthia  lO-guttata, 
Fabr.,  was  not  uncommon  running  on  the  path ;  *  when 
handled  it  emitted  a  very  pungent  odour  (one  specimen 
of  this  beetle  was  taken  in  a  pine  wood  just  above  the 
outskirts  of  the  town).  Under  stones  five  specimens  of 
MicTolestia  tabida,  Fabr.,  were  taken.  But  the  greatest 
numbers  of  beetles  were  found  on,  or  actually  m  composite 
flowers,  especially  those  of  a  species  of  Senecio.  The 
most  abundant  species  was  the  Hopliine  Heterochelus 
forcipatus,  Burm.,  a  species  in  which  the  posterior  legs 
are  enormously  developed  in  the  male  sex;  no  females 
were  seen.  With  these  were  a  few  (3  ^,  1  ?)  of  the 
allied  Dichelus  dentipes^  Fabr.,  of  which  the  males  have 
large  posterior  legs.  There  were  also  a  number  of  Encyo^ 
phanes  sp.  (unnamed  in  Brit.  Mus.)  of  both  sexes.  All 
these  were  buried  in  the  disks  of  the  flower  with  only 
the  hind-legs  protruding.f  A  specimen  of  the  hairy 
Hopliine  Anisonyx  lynx,  Fabr.,  was  taken  in  another 
composite  flower  {^Gazania  sp.). 

By  shaking  the  flowers  of  a  Senecio  (?)  into  the  net  the 
following  were  obtained :  Ootheca  tricolor,  Fabr.,  two ; 
?  HedyMus  sp.,  six ;  a  very  small  weevil,  an  Erirrhinid  of 
uncertain  genus,  one ;  Oosomics  sp.,  seven ;  several  Telephori 
and  a  Cricket. 

*  Not  so  swift  in  its  movements  as  the  Biskra  species  A.  sex- 
maculata,  Fabr.  Probably  the  struggle  for  existence  is  not  so  severe 
on  the  Cape  Peninsula  as  on  the  Sahara. — G.  B.  L. 

t  See  LoNGSTAFF,  Trans.  Ent.  Soc.  Lond.  1906,  pp.  93-95 
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At  the  flowers  of  a  yellow  leguminous  shrub  two 
workers  of  Apis  adansonii,  Latr.,  were  taken,  together  with 
three  bees  of  the  genus  Megachile,  all  males,  all  distinct 
species  and  all  apparently  new!  However,  CoL  C.  T. 
Bingham  says  that  it  is  useless  in  that  genus  to  name  or 
describe  males  without  femsdes.  It  was  noted  with  sur- 
prise that  the  beautiful  strong-scented  golden  yellow 
blossoms  of  the  Froteay  a  shrub  characteristic  of  the  Cape 
Peninsula,  attracted  nothing  but  a  few  flies.  At  about 
1,400  feet  Bombylius  lateralis,  Fabr.,  was  met  with,  and 
tbeSatyrid  Fseudanympha  vigilanSy  Trim.,  up  to  1,500  feet. 
The  summit,  3,600  feet,  was  in  dense  cloud,  for  the 
''table-cloth"  was  spread,  and  the  only  insects  taken  at 
that  altitude  were  nairy  Hopliines;  two  Anisonyx  lynx, 
Fabr.,  and  on&  A.  ursus,  Fabr.;  of  these  two  were  on 
flowers,  one  on  the  wing. 

TumiDg  over  stones  at  the  foot  of  the  Lion  Hill, 
c.  300  feet,  yielded  two  ants,  Acamiholepsis  capensis,  Mayr. ; 
the  beetle  Oricotus  ta/rdus,  Sol. ;  a  larva  of  Lucida  sp. ;  and 
the  cockroach  Temnopteryx  phaierata,  Sauss. 

The  next  day  we  took  the  train  to  Simon's  Tovtn, 
which  lies  about  fifteen  miles  to  the  south  of  Cape  Town. 
Here  our  collecting  was  confined  to  a  strip  of  sandy 
ground  with  eastern  aspect,  close  to  the  shore  and  at  the 
foot  of  the  line  of  hills  capped  with  sandstone  crags 
perhaps  3,000  feet  in  height,  which  overlook  Simon's  Bay. 
As  we  came  out  of  the  station  a  large  blue-black 
Carpenter  bee,  Xylocopa  capensis,  Lepel.,  dashed  at  the 
head  of  one  of  us ;  forthwith  his  companion  made  violent 
efforts  to  catch  the  bee,  and  for  some  time  the  bewildered 
entomologist  was  in  considerable  peril  between  the  swoops 
of  the  net  and  the  assaults  of  the  Aculeate  ! 

The  Heteromerous  beetle,  Opairum  ?  arenariv/m, 
Fabr.,  was  common  in  a  very  sandy  place  under  stones, 
and  in  like  situation  were  single  specimens  of  Harpalus 
fu$cipennis^  Wied.,  and  the  black  and  red  Beduviid  bug 
AcantJuispis  lythrodes.  Germ.,  of  which  the  British  Museum 
poflsesses  but  a  solitary  example. 

The  dry  sandy  soil,  scorched  by  the  sun  and  exposed  to 
the  sea  winds,  is  thoroughly  suited  to  the  taste  of  a 
Mesenibryanthemum,  which  grew  luxuriantly,  its  handsome 
flowers  attracting  many  insects.  Among  these  was  a 
Hopliine  beetle,  LepUrix  lineata,  Fabr.,  which  was  very 
abundant  at  one  spot  close  to  the  railway-statioa    Unlike 
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the  Dieheli  and  Heterochdi  they  do  not  bury  themselves 
among  the  stamens  of  the  flowers,  but  are  as  active  as 
bees,  flying  very  readily.  A  few  specimens  were  also 
found  in  the  spathes  of  the  white  arum,  these  curiously 
enough  did  not  attempt  to  fly.  On  the  other  hand,  some 
small  black  bees  with  white-ringed  abdomen,  ffaliotus 
albofamcUus,  Smith,  ^,  did  bury  themselves  in  the 
Mesembry<mthemvm,  but  nevertheless  were  so  active  as 
to  be  difficult  to  catch;  associated  with  them,  closely 
mimicking  them,  and  almost  equally  hard  to  catch,  were 
some  flies,  ?  Plooi  sp.  and  ?  Prorackthas  sp.  The  mimiciy, 
especially  in  habits,  was  very  striking  during  life,  yet  in 
the  cabinet  the  insects  look  distinct  enough. 

On  other  flowers  such  small  things  were  found  as  six 
green  beetles,  ?  Hedyhius  sp.,  the  tiny  EwrydheTus  bcdyi. 
Chap.,  a  Eutrdpda  sp.,  which  stands  without  a  name 
at  South  Kensington ;  Attagenns  sp. ;  Harpcdus  xofUho- 
raphus,  Wied.;  Telephorus  sp. ;  the  Hopliine  PachycneTMi 
olmurepurpuria,  De  Geer,  a  ?,  also  one  of  each  sex  of  a 
small  bee,  Dasypoda  sp.,  which  Col.  Bingham  says  is  near 
to  hatica,  Spin.,  but  distinct,  and  the  little  Halidus 
terminaliSj  Smith,  ^  A  yellow  liliaceous  flower  was 
tenanted  by  a  small  beetle,  Notaxus  inconsktnSf  Lafert 

The  black  and  yellow  Ceractis  capenm,  linn.,  was  found 
in  the  yellow  flower  of  a  prickly  composite,  while  in  the 
flowers  of  Senedo  Iconcdor  (a  species  with  purple  ray- 
florets)  were  numbers  of  a  small  Heteromeron,  Notcxus  sp. 

Close  to  the  beach,  running  swiftly  over  the  sand  and 
taking  the  short  flights  so  characteristic  of  the  genus,  were 
several  Cidndela  brevicollis,  Wied.  An  Asilid,  IDysma- 
chvs  sp.,  was  also  fond  of  settling  on  the  bare  sand.  The 
Elater  (Edistoma  cuprea,  Linn.,  was  also  taken  on  the 
sand ;  during  life  it  was  of  an  iridescent  bronze  colour, 
which  proved  very  fugitive. 

On  a  tuft  of  grass,  above  the  ground,  a  semi-papyraceous 
nest  was  found  to  be  tenanted  by  a  numerous  community 
of  ants,  Cremastogasier  dadelmanniy  Meyr. 

Lastly,  on  the  heathy  scrub  on  the  hillside  at  Qlencairn 
two  LycsBuids  were  taken,  Phasis  tfiero,  Linn.,  and  Caeyrmts 
ihespiSf  Linn.     With  them  was  a  fly,  Hsfmatopota  sp. 

Just  before  embarking  we  drove  down  to  The  Flats, 
near  Claremont,  but  the  weather  conditions  were  un- 
fiftvourable  and  the  results  wholly  disappointing.  Pyrameis 
cardtd  and  Paeudonympha  cassius  were  the  only  butterflies 
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obtained ;  the  latter  was  worn  and  appeared  to  be  of  the 
wet-season  form.  An  as  yet  undetermined  moth  (?  PseuoUh 
sterrha  sp.),  a  grasshopper  and  a  few  very  ordinary  flies, 
Eridalis  tenax,  Fabr.,  Catabomba  sp.,  and  Calliphora 
vamitoria,  Una,  were  the  only  other  things  taken. 

Thus  ended  our  eight  weeks  in  Africa,  resulting  in  the 
capture  of  some  2,500  specimens  of  all  orders.  So  ex- 
tensive is  the  fauna  and  so  far  from  being  exhausted  that 
even  in  this  scamper  (for  our  journey  may  well  be  so 
designated),  several  new  species  were  taken,  while  there 
remain  a  number  of  insects  not  yet  worked  out  which 
almost  certainly  include  several  other  novelties. 

Our  sincere  thanks  are  due  to  Professor  E.  B.  Poulton, 
F.R.S. ;  to  the  assistants  of  the  Hope  Department ;  to  Mr. 
C.  O.  Waterhouse  and  all  the  staff  of  the  Entomological 
Department  of  the  Natural  Histoiy  Museum ;  to  Com- 
mander J.  J.  Walker,  Colonel  J.  W.  Terbury,  Mr.  W.  L. 
Distant,  Mr.  R  Triraen,  F.R.S..  Mr.  M.  Jacoby,  Mr.  O.  H. 
Verrall,  and  Mr.  L.  P^ringuey,  for  their  assistance  in 
naming  our  specimens.  To  Sir  George  F.  Hampson,  Bart, 
Col.  C.  T.  Bingham,  Mr.  Guy  A.  K  MarshaU,  and  Mr.  R. 
Shelford,  our  special  thanks  are  due  for  describing  new 
species. 


Explanation  of  Plate  XXV. 

[See  Explanation  facing  the  Plate.] 
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Horace  Knight,  del.  Witherby  &  Co.,  imp. 

ERONIA    CLEODORA,    HUBN. 
ON   THE    WING   AND   AT    REST. 
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n.  Notes  on  some  Butterflies  taken  in  Jamaica.     By  Q. 
B.  LoNGSTAFF.  M.D.,  F.RC.P^  F.KS. 

[Read  November  6,  1»07.] 

The  island  of  Jamaica  is  144  miles  long  by  49  miles  wide, 
and  comprises  an  area  of  4207  square  miles,  so  that  it  is 
about  equal  to  the  counties  of  Devon  and  Somerset  taken 
together.  It  lies  well  within  the  tropics,  being  between 
the  latitudes  IT  45'  and  18°  35'  N. 

Bather  more  than  half  the  total  area  of  the  island  is 
below  the  1000  feet  contour  line,  but  some  60  square  miles 
have  an  altitude  of  4000  feet  and  upwards,  the  highest 
point  reached  by  the  Blue  Mountains  being  7360  feet. 

My  most  remote  points  were  separated  by  120  miles  of 
longitude,  and  40  miles  of  latitude,  but  though  I  spent 
three  weeks  at  an  elevation  of  2000  feet  and  upwards  my 
highest  point  was  but  2900  feet 

As  regards  geological  formations,  I  collected  upon  almost 
all  those  of  which  the  island  is  made  up,  with  one  im- 
portant exception — I  did  not  explore  the  Blue  Mountains, 
indeed  there  seemed  to  be  little  to  induce  one  to  do  so  at 
that  time  of  the  year. 

My  remarks  naturally  enough  apply  to  the  places  that  I 
have  visited,  and  to  the  times  of  my  visits,  limitations 
which  should  not  be  forgotten.  My  collecting  was  con- 
fined to  ten  weeks  (Dec.  31 — March  8)  of  the  dry  season, 
the  tropical  winter.  However,  the  general  aspect  of  the 
country  towards  the  end  of  the  dry  season  does  not  sug- 
gest to  the  English  visitor  either  winter  or  early  spring, 
but  rather  a  fine,  hot,  late  autumn,  with  burnt-up, 
gone-to-seed  herbage  and  falling  leaves.  The  quiet  and 
solitude  of  the  woods  was  surprising,  so  that  the  falling 
of  a  big  leaf,  such  as  are  common  m  the  tropics,  would 
make  clatter  enough  upon  the  path  to  give  one  a  start 
Often  where  trees  and  varied  undergrowth  little  disturbed 
by  cultivation  suggested  a  profusion  of  insects,  almost  none 
were  found.  Not  only  were  butterflies  scarce,  but  beetles, 
bees,  wasps,  and  especially  flies.  There  is  a  note  in  my 
diary  for  Febr.  16th  :  '*  Christiana.  Caught  a  wasp,  the 
first  I  had  seen  since  Constant  Spring"  (Jan.  14).  During 
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that  month  I  took  but  about  half-a-dozen  flies.  Mr.  H.  P. 
Gosse,  in  his  altogether  admirable  "  Naturalist's  Sojourn  in 
Jamaica/'  expresses  his  surprise  at  the  scarcity  of  insects, 
in  words  that  seem  to  merit  quotation.  "I  had  left 
England  with  high  expectations  of  the  richness  of  the 
West  Indian  entomology :  large  and  gaily-coloured  beetles, 
I  supposed,  would  be  crawling  on  almost  eveiy  shrub, 
gorgeous  butterflies  be  filling  the  air,  moths  be  swarming 
about  the  forest-edges  at  night,  and  caterpillars  be  beaten 
from  every  bush.  These  expectations  were  far  firom 
being  realised :  ...  in  general  butterflies  are  to  be  ob- 
tained only  casually.  Moths  are  still  more  rare  .  .  . 
in  general  beetles  and  the  other  orders  are  extremely 
scarce,  and  especially  Diptera ;  I  have  often  been  astonished 
at  the  paucity  of  these,  as  compared  with  their  abundance 
in  Canada  and  the  Southern  United  States.  .  .  .  One 
may  often  walk  a  mile, — I  do  not  mean  in  the  depth  of 
the  forest,  but  in  situations  comparatively  open,  beneath 
an  unclouded  sun, — and  not  see  more  than  a  dozen 
specimens  of  all  orders  "  (pp.  94,  95). 

I  was  told  that  something  between  sixty  and  seventy 
species  of  butterflies  occur  in  Jamaica,  and  it  is  a  surpris- 
ing fact  that  such  a  large  tropical  island  should  not  pro- 
duce more  species  than  Great  Britain.  During  my  ten 
weeks*  collecting  I  obtained  forty-seven  species,  as  com- 
pared with  thirty-six  species  that  are  to  be  found  in  the 
one  Devonshire  parish  of  Mortehoe.  Indeed  for  the  most 
part  I  found  Jamaica  poorer  in  butterflies  than  Mortehoe 
in  the  summer.  There  were  but  two  occasions  on  which 
the  numbers  were  comparable,  both  near  Port  Antonio. 

On  the  afternoon  of  February  25th  I  was  ferried  over  to 
Navy  Island.  The  Trade-wind  was  blowing  rather  strongly, 
and  the  only  sheltered  spot  was  some  swampy  grouna  to 
the  leeward  of  a  bluflf;  here  Aiiartia  jatroplm,  Linn.,  was 
in  the  greatest  profusion,  many  being  busy  about  the 
flowers  of  the  Logwood-trees (J?«ma^acyZtm  campeachianum, 
Linn.),  with  them  were  a  few  JDume  vanillas,  Linn.,  and  one 
Precis  lavinia^  Cram. 

The  other  time  was  on  March  3rd,  near  the  top  of 
"Shotover,"  to  the  west  of  Port  Antonio.  Here,  about 
1000  feet  above  sea-level,  on  a  spur  of  a  somewhat 
higher  hill,  commanding  a  glorious  view  of  sea  and  coast, 
was  a  steep  slope  with  an  aspect  a  little  south  of  east. 
An  acre  or  two  of  this  slope,  partly  sheltered  by  trees. 
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displayed  a  greater  wealth  of  flowers  than  I  saw  anywhere 
else  in  Jamaica,  the  dominant  and  most  attractive  being  a 
species  of  Vervain  (probably  Stdchytarphajamaicensis,  U.). 
It  was  a  very  hot  day,  with  less  wind  than  usual,  and  I 
was  there  from  11.15  a.m.  to  12.30  noon.  Dione  vanillss 
was  fairly  swarming,  while  Ewptoieta  hegesia.  Cram.,  was 
scarcely  less  abundant,  and  among  them  were  numerous 
Precis  lavinia,  Cram.,  and  a  few  Skippers,  Prenes  nydelius^ 
Latr.,  P.  ares,  Feld.,  and  Morys  Valerius,  Mosch.  Cailidryas 
euhule,  Linn.,  was  coursing  about  in  all  directions,  often 
stopping  to  take  a  sip  from  the  Vervain ;  but  not  a  single 
White  was  seen ;  Colamis  was  conspicuous  by  its  absence, 
while  Anartia  jatropJue,  Linn.,  if  present  did  not  obtrude 
itself  on  my  notice.  A  hasty  glimpse  of  a  Papilio  was 
obtained,  also  of  a  butterfly  that  suggested  my  South 
African  acquaintance,  Planema  esebria.  Hew.  (?  ActinoU 
sp.).  Among  the  butterflies  were  a  few  of  the  beautiful 
Arctiid,  Utetheisa  bella,  Linn,  {^eciosa,  Walk.).  Altogether 
it  was  such  a  sight  as  seldom  gladdens  the  eye,  but  which 
happily  lingers  long  in  the  memory. 

A  few  words  on  the  localities  visited  : — 

Constant  Spring  (Dec.  31 — Jan.  14) ;  the  hotel  stands 
near  the  northern  edge  of  the  Liguanean  plain,  about  500 
feet  above  the  sea.  There  is  good  collecting  in  the  woods 
at  the  foot  of  the  mountains  up  to  Stoney  Hill,  say  1000 
feet. 

Gordon  Town  (Jan.  9) ;  the  bed  of  the  Hope  River  below 
the  town,  which  I  visited  once,  is  about  800  feet. 

Chancery  Hall  (Jan  8,  also  March  7),  on  the  plain,  is 
beside  the  dry  bed  of  a  stream,  to  the  west  of  Constant 
Spring. 

Temple  Hall  (Jan.  11,  12),  c.  850,  is  on  the  road  to 
Castleton,  Jamaica. 

All  these  places  are  in  St  Andrew  Parish.  Parishes  in 
Jamaica  take  somewhat  the  place  of  counties  in  England, 
and  as  the  names  are  in  constant  use  it  seems  well  to  give 
them. 

Castleton,  St.  Mary  Parish  (Jan.  11, 12),  is  just  beyond 
the  height  of  land  ;  the  Botanic  Garden  is  500  feet  above 
the  sea.     It  proved  a  disappointing  locality. 

Mandeville,  Manchester  Parish  (Jan.  16-22),  ranges 
from  2000  feet  to  about  2200  feet.     It  proved  very  poor. 

Mackfield  and  Ramble,  close  together,  the  former  in 
Westmoreland,  the  latter  in  Hanover  (Jan.  24— Feb.  2). 
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A  delightful  rolling  country  of  pasture  intermixed  with 
woods.  About  800-1000  feet.  Unfortunately  the  very 
head-quarters  of  the  collector's  greatest  foe  in  Jamaica — 
the  tick. 

Montego  Bay,  St.  James  (Feb.  2-5);  the  collecting 
ground  ranges  from  the  sandy  shore  to  the  top  of  a  wooded 
hill  of  about  300  feet,  and  was  fairly  productive. 

Walderston,  Manchester  (Feb.  6-20);  the  collecting 
ground  ranged  from  about  2500  feet  to  2900  feet  (Mile 
Gully  Mountain).  An  almost  waterless  district,  but  the 
tops  of  the  hills  covered  with  woods.  One  day  (Feb.  16)  was 
spent  at  Christiana  in  a  gorge  cut  through  Trappean  Con- 

flomerate,  about  seven  miles  to  north   of  Walderston. 
[eight  about  2000  feet  in  a  well-watered  country. 
Spanish  Town,  St.   Catherine  (Feb.  20-23);  near  the 
edge  of  an  extensive  plain,  its  elevation  above  the  sea 
must  be  inconsiderable. 

Port  Antonio,  Portland  (Feb.  24 — March  5) ;  from  the 
coast  my  collecting  ground  extended  to  the  summits  of 
"  Shotover  "  on  the  west  and  Park  Mount  on  the  east,  both 
about  1000  feet. 

Speaking  generally,  insects  were  commonest  near  the 
sea  and  on  the  slopes  of  the  hills  up  to  1000  feet  Flies^ 
bees  and  wasps  were  especially  scarce  at  2000  feet  and  over. 

Ancf^  arckipjncSy  Fabr.,  4  $.  Only  seen  at  Port  Antonio. 
Found  about  Ascl&pias  also  at  Rose  and  other  flowers ;  it 
is  hard  to  kill. 

The  Jamaican  specimens  of  this  butterfly  dififer  from 
those  from  South  America  in  the  following  particulars. 
They  are  brighter ;  they  have  less  black  along  the  veins ; 
there  is  more  fulvous  at  the  tip  of  the  fore-wing;  the 
white  spots  beyond  the  cell  are  outlined  (and  sometimes 
suffused)  with  fulvous. 

TasUia  JamaicensiSf  Bates.  2  $  near  the  stream  which 
the  Kingston-Castleton  road  crosses  close  by  Temple  Hall ; 
a  $  near  Ramble  Post  Office,  another  $  near  Walderston. 
Like  the  preceding,  this  is  hard  to  kill. 

The  form  met  with  on  the  mainland,  T,  eresimus,  Cram., 
which  appears  to  be  distinct,  has  much  more  black  about 
it,  e,ff,  along  the  costa  and  the  veins. 

Mr.  P.  W.  Jarvis  said  to  me :  "  Neither  of  the  Milk- 
weed Butterflies  is  very  common  in  Jamaica." 
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Satyrin^. 

Caiisto  zangis,  Fabr.  26  specimens.  Very  generally 
distributed  in  woods,  but  seldom  abundant.  Constant 
Spring,  Castleton,  Mandeville,  Mackfield  (common),  Wal- 
derston  (common),  Port  Antonio  (abundant).  The  sexes 
about  equally  divided.  It  flies  amongst  herbage  so  close 
to  the  ground  as  to  be  diflScult  to  catch,  yet  seldom  moving 
many  yards.  It  is  distinctly  a  shade-lover.  On  27th 
February,  1907,  near  Port  Antonio,  I  saw  it  flying  freely 
on  a  rainy  day. 

HeUCONINuE. 

Heliconitcs  charUhonia,  Linn.  21  specimens.  Generally 
distributed  throughout  the  island  and  not  uncommon. 
Constant  Spring,  Castleton  (common),  Mackfield,  Walder- 
ston,  Christiana,  Montego  Bay,  Port  Antonio  (common). 

This  butterfly  has  usually  a  slow  flapping  flight  often  in 
half-shade.  It  is  distinctly  local,  in  the  sense  that  it  is 
confined  to  a  very  small  area  in  each  locality ;  sometimes 
it  may  be  seen  flying  up  and  down  a  very  short  beat  It 
settles  on  flowers  and  leaves  with  win^  fully  expanded. 

Mr.  P.  W.  Jarvis,  of  the  Colonial  iBank,  told  me  that 
the  butterfly  was  very  common  later  in  the  year,  and  that 
it  "clustered"  on  going  to  rest  for  the  night;  a  number 
of  specimens  sitting  close  together,  but  not  actually  cling- 
ing to  one  another.  On  5th  March,  1905,  at  "  Shotover/* 
near  Port  Antonio,  close  upon  1000  feet  above  the  sea,  at 
about  noon  on  a  dull  day,  eight  or  ten  were  seen  flying 
about  under  the  shelter  of  a  hedge.  As  many  as  seven 
of  these  settled  on  dead  sticks,  etc.,  within  a  space  of 
2  feet  by  I  foot.     This  butterfly  is  somewhat  hard  to  kill 

As  compared  with  Venezuelan  specimens,  those  from 
Jamaica  have  all  the  yellow  marks  a  little  larger ;  and  the 
red  spot  near  the  base  of  the  cell  of  the  hind-wing  is 
smaller,  or  even  absent. 

Nymphalin^ 

Colsenis  cillene,  Cmm.  (should  not  the  name  be  cyllene  ?), 
12  ^,  4  ^  Generally  distributed  and  not  uncommon. 
Constant  Spring  (common),  Castleton  (common),  Mack- 
field, Montego  Bay,  Walderston,  Port  Antonio. 

A  grand  msect  on  the  wing,  sailinc^  about  like  a  piece 
of  rich  gold.  The  imperfect  condition  of  many  of  the 
specimens  is  not  apparent  during  its  strong  flight.     It  is 
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most  easily  taken  at  flowers  such  as  Lantana  camara,  Linn., 
and  Eupatorium  odoraium^  Linn.  One  specimen  appears  to 
have  been  bitten  by  a  lizard. 

The  male  is  distinguished  from  that  of  the  South 
American  0.  delila^  Fabr.,  by  its  more  orange  tint  and  the 
comparative  absence  of  black ;  but  dUene  should  perhaps 
be  looked  upon  as  a  local  race  of  delila, 

Dione  vanUlm,  Linn.  16  ^,  7  $  Generally  distributed 
and  in  some  places  very  abundant  Constant  Spring 
(common),  shore  of  Port  Royal  harbour,  Mandeville 
(abundant).  Ramble  (abundant),  Montego  Bay,  Walderston, 
Spanish  Town,  Port  Antonio  (swarming  on  "Shotover"). 

A  brilliant  insect  appearing  very  red  upon  the  wing 
and  reminding  me  of  an  Acrma.  Although  it  could  fly 
about  wildly  enough,  several  males  were  seen  one  afternoon 
fluttering  among  dead  leaves  close  to  the  ground. 

I  do  not  detect  any  difference  between  Jamaican  and 
South  American  specimens,  save  that  the  former  are 
usually  smaller  and  often  brighter. 

Eujptoieta  hegesia,  Cram.  12  specimens.  Widely  dis- 
tributed but  in  most  places  scarce.  Constant  Spring, 
Temple  Hall,  Montego  Bay  (common  near  the  hotel,  also 
found  on  the  sandy  shore),  Walderston,  Port  Antonio 
(common  in  a  swampy  meadow  near  the  shore  to  the  east, 
but  in  swarms  on  the  top  of  **  Shotover  "). 

This  insect  reminded  me  of  Atella  phalanta,  Drury. 

Jamaican  specimens  have  the  orbicular  and  reniform 
stigmata  less  clearly  outlined  than  those  from  the 
Spanish  main ;  moreover  the  ground-colour  is  a  brighter 
tawny. 

Phydodes  frisia,  Poey.  5  specimens.  This  little 
butterfly  was  confined  to  the  Liguanean  plain  and  the 
bills  bounding  it  on  the  north,  and  was  not  common. 

Constant  Spring,  Stoney  Hill,  near  Gordon  Town, 
Spanish  Town. 

Precis  Uwi/nia,  Cram.  8  specimens,  all  males.  Constant 
Spring,  Chancery  Hall,  Mandeville,  Port  Antonio.  It 
usually  settles  on  or  near  the  ground,  frequenting  hot,  dry, 
exposed  places.    Is  wary  and  not  easy  to  catch. 

The  nomenclature  of  this  very  variable  and  wide-rang- 
ing species  (from  the  Southern  United  States  to  the 
Argentine)  has  long  been  in  great  confusion,  but  has  been 
cleared  up  by  Mr.  Guy  A.  K.  Marshall,  who  has  recently 
re-arranged  the  genus  in  the  National  Collection.   .  Cramer 
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Bamed  three  forms  of  this  genus,  all  from  Surinam,  lavinia, 
evarete  and  genoveva.  It  appears  to  me  that  Mr.  Marshall 
is  quite  correct  in  uniting  these  under  the  first  name, 
together  with  the  Northern  form  cceniay  Hiibn.  (the  name 
adopted  by  Messrs.  Godman  and  Salvin  in  the  '*  Biologia 
Cent.  Am."). 

Jamaican  specimens,  usually  known  by  local  collectors  as 
Junonia  genoveva,  Cram.,  are,  as  a  rule,  brighter  than 
South  American,  with  the  transverse  white  band  near  the 
tip  of  the  fore-wing  fairly  conspicuous,  being  of  the  form 
zoTudis,  Feld.*  They  are  somewhat  intermediate  in 
character,  between  the  South  American  and  North 
American  forms,  to  which  latter  specimens  in  the  Hope 
Collection  from  the  Bahamas  approach  more  nearly. 

Anartia  jairophm,  Linn.,  ybi.  Jamaicensis,  Mosehler.  8  J, 
7  $.  Widely  distributed  and  abundant  Constant  Spring, 
Castleton,  Mandeville,  Mackfield,  Montego  Bay,  Walderston 
(scarce),  Christiana,  Port  Antonio. 

It  is  par  eoccellence  the  common  road-side  Butterfly  of 
Jamaica.  A  somewhat  ghostly  looking  insect  on  the 
wing;  when  settled  among  whitish  dead  grass,  with  wings 
closed,  it  is  very  cryptic.  It  usually  settles  on  the  ground 
or  close  to  it  and  does  not  frequent  flowers  much. 

Jamaican  specimens  are  all  veiy  readily  distinguished 
from  those  from  South  America  by  the  broad  bright  fulvous, 
or  orange  brown,  margin  to  the  wings.  There  is  a  mere 
trace  of  this  colour  in  specimens  from  the  mainland, 
which  moreover  appear  to  be  less  densely  scaled. 

Cystineura  dorcas,  Fabr.  {mardania.  Cram.).  22  speci- 
mens. Local ;  Constant  Spring,  Gordon  Town,  Mackfield 
(abundant),  Williamsfield  Cave,  Montego  Bay,  Port  Antonio 
(common). 

This  delicate  and  very  distinct  butterfly,  which  some- 
what resembles  a  Satyrid,  frequents  moist,  shady  places 
with  long  grass.  There  is  sometimes  much  fluttering  in 
its  very  slow  flight,  but  at  other  times  it  glides.  Though 
not  such  a  flower-lover  as  many  Nymphalines,  it  often 
visits  the  Spanish  Needle,  Bidens  lencanthus,  W.  It 
usually  settles  with  its  wings  wide  open,  and  if  it  close 
them  up  re-opens  them  quickly.     On  1st  February,  1907, 

*  H.  Fruhstorfer  (Stett.  Ent.  Zeit  1907,  p.  224)  comes  to  the 
same  conclusion  as  Marshall  as  to  Cramei-'s  three  forms,  but  makes 
the  Cuban  form  (zoiialis  according  to  Marshall)  a  new  sub-species 
michalisu 
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near  Chichester  Bectory,  Ramble,  two  were  beaten  out 
after  sundown;  both  settled  almost  at  once,  one  on  the 
top  of  a  grass  stem  with  # ts  wings  up,  the  othor  towards 
the  top  of  a  long  green  fern.  The  second  very  deliberately 
set  up  its  wings,  then  after  an  interval  it  retracted  its  fore- 
wings  so  as  to  conceal  the  large  white  patch.  I  failed  to 
find  any  naturally  at  rest. 

It  may  be  noted  that  C.  cana,  Erichs.,  the  representative 
of  C.  dorcas  on  the  mainland,  lacks  the  conspicuous  orange 
brown  of  the  latter  species. 

Victorina  stelenes,  Linn.  (So  spelled  by  Linn6 ;  Mr. 
Kirby  has  it  steneles\  probably  Linn^  meant  to  call  it 
after  either  Sthenelus  or  Sthenele,  the  other  names  are 
meaningless.)  11  specimens.  Widely  distributed,  but 
not  common.  Constant  Spring,  Mackfield,  Walderston, 
Christiana,  Spanish  Town,  Port  Antonio.  On  the  banks 
of  the  Rio  Grande,  on  2nd  March,  I  saw  four  or  five 
flying  together  about  a  bush  of  what  I  took  to  be  the 
Rose  Apple  {Jambosa  vulgaris,  D.C.  =  Eugenia  jamba% 
Linn.). 

Cabinet  specimens  give  little  idea  of  the  beauty  of  this 
butterfly  during  life,  since  its  lovely  green  fades  rapidly. 
Bold,  Uke  many  of  its  family,  it  will  return  again  and 
again  to  the  same  perch,  often  a  dark-green  leaf  at  or 
above  the  level  of  the  eye.  Sitting  there  with  its  wings 
three-quarters  open  it  is  a  truly  beautiful  object,  yet  not 
nearly  so  conspicuous  as  might  be  thought,  and  this  is 
true  whether  its  wings  be  open  or  closed,  whether  at 
rest  or  in  its  rather  slow  flight.  One  courageous  specimen 
settled  first  at  my  feet  and  then  upon  my  net ! 

In  Jamaican  specimens  the  fulvous  spot  at  the  anal 
angle  of  the  hind-wing  is  larger  and  brighter  than  in 
South  American;  there  is  also  somewhat  more  fulvous 
on  the  underside,  the  bands  being  broader. 

Aganisthoa  orion,  Fabr.  (odiiiSy  Fabr.).  5  specimens. 
This  very  fine  and  robust  Butterfly  was  only  met  with 
to  the  west  of  Port  Antonio  near  the  sea-level.* 

It  is  quite  probable  that  simdry  large  brown  butterflies 

*  Messrs.  Godman  and  Salvin  (''Butterflies  of  St.  Vincent,  Gren- 
ada, etc.,"  Proc.  Zool.  Soc.  Lend.  (1896),  p.  515)  say:  "  Grenada.  Two 
specimens  of  this  common  species,  which  is  also  found  in  Hispaniola, 
but  in  no  other  West  Indian  island  that  we  know  of."  It  is,  how- 
ever, one  of  the  few  butterflies  named  by  Gosse  (**  A  Naturalist's 
Sojourn  in  Jamaica**  (1851),  p.  99). 
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seen  at  Ramble  and  Walderston  may  have  belonged  to 
this  species  or  the  next. 

A  strong  flier  frequenting  the  tops  of  trees,  especially 
the  Star  Apple,  ChrysophyUvm,  cainito,  Linn.,  on  the  leaves 
and  fruit  of  which  it  occasionally  settles.  More  frequently 
it  is  seen  to  rest  on  tree-trunks  (in  particular  the  Log- 
wood, Hasmatoocylon  campeacManum,  Linn.),  on  posts  or 
buildings  within  a  few  feet  of  the  ground,  always  with  its 
head  downwards  and  wings  closed  over  its  back.  When 
thus  settled  it  may  be  detected,  when  seen  in  profile,  at 
a  considerable  distance  in  spite  of  its  cryptic  coloration. 
It  is  not  easy  to  catch  even  when  settled,  and  I  spent 
much  time  over  it.  One  of  my  specimens  seems  to 
show  a  bird-bite  at  the  usual  corner  of  the  hind-wings. 

In  the  Jamaican  specimens  the  frilvous  band  across  the 
fore-wing  is  much  broader  than  in  those  from  the  main- 
land; there  is  also  a  tendency  for  the  fulvous  on  the 
hind-wing  to  be  more  extended. 

Coea  cUcheronta,  Fabr.  (cadmtis,  Cram.).  A  broken  fore- 
wing  of  this  species  was  picked  up  off  the  ground  in  a 
wood  above  Constant  Spring,  January  5th,  1907. 

The  Haiti  specimens  in  the  Hope  Collection  are  more 
fulvous  than  those  from  the  mainland,  and  this  fragment 
appears  to  be  of  Haitian  type. 

Lycjsnid^. 

Leptotes  (Tarucus)  theonus,  Lefebre,  1856  {PlebevkiS  cassius, 
var.  a,  Jloridensis,  Morrison,  1874),  8  ^,  19  ? .  Met  with  in 
every  locality  that  I  visited :  common  at  Mackfield ; 
abundant  at  Constant  Spring,  Gordon  Town  and  Port 
Antonio.  The  excess  of  females  taken  may  be  attributed 
to  its  superior  size  and  attractiveness,  but  possibly  it  is 
easier  to  capture.  It  is  most  oft«n  seen  flying  over  shrubs 
or  near  woods ;  it  has  a  quick  jerky  flight  and  appears 
larger  than  it  is,  especially  the  female.  After  rain  it  is 
about  the  first  butterfly  to  come  out. 

All  my  specimens  taJcen  in  Jamaica  are  distinguishable 
at  a  glance  from  those  taken  in  South  America,  Trinidad 
or  Tobago.  They  are  smaller  and  darker;  the  hind-wing 
of  the  male  is  violet-blue  instead  of  white ;  the  fore-wing 
of  the  female  is  shot  with  blue  over  at  least  two-thirds  of  the 
fore-wing,  and  there  is  much  less  white  in  the  hind-wing. 
On  the  underside  the  metallic-centred  ocellus  is  larger,  and 
there  are  differences  in  the  dark  markings  of  the  fore-wing. 
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In  my  opinion  it  is  specifically  distinct  from  S.  cassitia. 
Cram.,  but  if  not  distinct  it  is  a  very  well-marked  local 
race.  The  earliest  description  of  the  form  that  I  can  find 
is  that  by  Lefebre  in  Ramon  de  la  Sana's  "  Histor.  Cuba," 
Til,  p.  611,  and  it  should,  I  think,  bear  his  name.  It 
appears  in  W.  Holland's  "  Butterfly  Book "  as  Lycama 
theonvSf  Lucas. 

CaUKhrysops  hanno,  StoU  (Intoncps,  Zeller).  11  speci- 
mens. Abundant  at  Constant  Spring,  also  met  with  at 
Mackfield,  Walderston  and  Fort  Antonio.  Its  small  size 
and  insignificant  appearance  probably  often  cause  it  to  be 
passed  over.  It  frequents  small  Composites  by  the  road- 
side, especially  Distreptus  spicatus,  Cass. 

Callipsyche  thitts,  HUbn.  A  single  very  fine  male  near 
the  Jam  Factory,  at  the  foot  of  the  hills,  Constant  Spring. 
On  the  wing  I  took  it  for  a  Skipper.  This  and  the 
specimens  from  Jamaica  in  the  National  Collection  lack 
the  white  mark  at  the  tip  of  the  fore-wing  of  the  male  met 
with  in  Venezuelan  examples. 

Calycopis  pan,  Drury.  Three  specimens,  taken  in  the 
garden  at  Walderston  by  my  Portuguese  servant.  The 
lobes  of  the  hind-wings  are  everted  as  in  the  Indian 
Aphnseus  and  the  South  African  Argiolavs. 

PlERIN^. 

Callidryas  evinde,  Linn.  (f.  senme,  Linn.).  17  $,  14  $. 
Constant  Spring  (common),  Gordon  Town  (abundant), 
Castleton,  Temple  Hall  (abundant),  Mandeville,  Mackfield 
(common),  Montego  Bay  (common),  Walderston,  Christiana, 
Spanish  Town  (abundant).  Port  Antonio  (abundant). 

If  not  actually  the  most  abundant,  at  all  events  the 
most  conspicuous  butterfly  on  the  island.  Brilliant  in 
colour,  bold  in  flight,  and  numerous  in  individuals,  it  was 
always  much  in  evidence. 

The  "  dry  "  form  prevailed,  more  especially  as  the  season 
advanced. 

Kricoffonia  lyside,  Godt.,  6  ^,  2  $.  Ramble,  Montego 
Bay,  Spanish  Town,  Port  Antonio  (not  uncommon  along 
the  coast  to  the  eastward). 

Glutophrisea  Idnmlla,  Cram.  Common  at  Constant 
Spring,  also  taken  at  Montego  Bay.  This  species  usually 
flies  high,  frequenting  flowering  trees  and  so  out  of  reach. 
My  specimens  are  small,  especially  the  females,  which 
are  quite  devoid  o^  black  markings.     Somewhat  similar 
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specimens  from  Jamaica  and  other  islands  were  named  by 
Mr.  Butler  Uavrey  Qodt.,  but  the  type  of  Gk)dart'8  insect 
came  from  Brazil.  In  the  museum  at  Kingston  this  bears 
the  name  Appias  poeyi,  Butl.  It  is  perhaps  the  Mylothris 
raargarita  of  Hiibner.  It  would  be  interesting  to  see 
Jamaican  specimens  taken  in  the  wet  season,  for  the 
presumption  is  that  mine  are  of  the  dry  form. 

Spluenogona  adamsi,  Lathy.  Of  this  butterfly,  so  rare 
in  collections,  I  was  fortunate  enough  to  secure  a  male  and 
three  females.  One  of  the  latter  was  taken  near  Constant 
Spring,  the  other  three  specimens  on  the  Manchester 
Mountains,  viz.  one  at  Contrivance,  about  2700  feet,  the 
other  two  on  Mile  QuUy  Mountain  at  nearly  the  same 
elevation. 

The  solitary  specimen  in  the  National  Collection  is 
from  "  Kingston,  Jamaica." 

Terias  euterpe,  M^n^t,  39^,  21$.  The  commonest 
species  of  the  genus  in  Jamaica.  Constant  Spring 
(abundant),  Gordon  Town  (not  common),  Castleton,  Man- 
deville,  Uamble  (abundant),  Montego  Bay,  Walderston 
(not  common).  Port  Antonio  (common). 

As  this  little  butterfly  flits  along  close  to  the  ground  it 
appears  to  be  easy  to  catch ;  however,  it  goes  faster  than 
one  would  think ;  its  flight  is  jerky,  and  when  struck  at  it 
almost  always  goes  down  into  the  herbage  and  so  escapes 
the  net  again  and  again.  This  remark  must  be  held  to 
apply  to  several  species  of  Terias,  which  were  not  always 
distinguished  in  the  field. 

A  male  was  taken  at  Mackfield  with  a  small  sym- 
metrical injury  to  each  hind-wing. 

Terias  u-estwoodii,  Boisd.  (The  Jamaican  form,  ?  diiia, 
Poey.)  Three  males,  two  females.  Only  met  with  at 
Montego  Bay.  It  flies  more  freely  and  more  strongly 
than  the  last. 

The  Jamaican  specimens  are  small  and  pale :  the  black 
on  the  hind-margin  (especially  in  the  female)  is  limited  to 
the  tip  of  the  fore- wing. 

Terias  messalina,  Fabr.,  10^,  10  ?.  Constant  Spring, 
Hotel  Grounds  and  wood  to  N.E.,  Mackfield  (common), 
Montego  Bay,  Spanish  Town,  Port  Antonio. 

Terias  delia,  (Jram.,  16  ^ ,  14  $.  Widely  distributed,  but 
not  so  common  as  etUerpe.  Constant  Spring  (common), 
Castleton,  Mandeville,  Mackfield,  Montego  Bay,  Walder- 
ston, Port  Antonio. 
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A  male  taken  above  Constant  Spring  at  about  1000 
feet  elevation  on  January  1st;  another  male  taken  near 
Chancery  Hall,  500  feet,  on  January  8th,  apprdached  the 
form  lydta,  Feld.,  in  having  the  longitudinal  black  streak 
broader  than  usual.  On  the  other  hand,  another  male 
taken  somewhat  below  the  first  named  and  on  the  same 
day  has  ru)  black  streak  at  all,  merely  the  streak  of  orange. 

Terias  elathea.  Cram.,  3  ^,  1  $.  Scarce.  Constant 
Spring,  Mont^o  Bay,  Port  Antonio  (Shotover  Hill). 

This  butterfly  appears  to  be  specifically  distinct  from 
ddia^  Cram.,  but  is  certainly  very  closely  allied  to  it.  The 
females  are  difficult  to  distinguish,  and  some  specimens  of 
the  male  sex  not  easy.  In  two  males  from  Venezuela  one 
has  the  black  streak  obsolescent,  in  the  other  entirely 
absent  with  indeed  very  little  orange. 

Pieris  philetay  Fabr.  (manuste,  Hiibn.  et  auct  nee  Linn.), 
4i  $,  1  $ .  Only  met  with  at  Montego  Bay,  and  at  Con- 
trivance, Walderston. 

The  flight  of  this  butterfly  is  sometimes  extremely 
swift,  and  it  exercised  my  active  Portuguese  servant  and 
myself  very  severely  to  secure  three  specimens  near  the 
shore  of  Mont^o  Bay.  Sometimes  it  may  be  taken  at  the 
flowers  of  JSupatorium  odoratum,  Linn.  During  life  the 
dubs  of  the  antennae  are  of  a  beautiful  turquoise  blue. 

Papilioninje. 

Papilio  polydam^aSy  Linn.  (f.  polycrateSy  HopflF.).  7  speci- 
mens. Constant  Spring  (common),  below  Gordon  Town, 
Spanish  Town.     Not  seen  on  the  high  land. 

Fond  of  flowers,  especially  Bcmgainvillea^  fluttering  as 
it  feeds,  as  many  of  the  family  do.  A  specimen  observed 
flying  in  deep  shade  about  5  p.m.  settled  on  a  dead  leaf 
and  closed  its  wings ;  the  underside  was  distinctly  cryptic. 

All  my  specimens  are  of  the  insular  form  in  which  the 
marginal  spots  of  the  fore-wing  are  paler,  those  of  the 
hind-wing  greener,  than  in  South  American  examples: 
the  marginal  pattern  on  the  underside  of  the  hind-wing  is 
coarser,  with  more  brick-red  and  more  white  in  it 

Hesperiid^ 

Eudamus  protem,  Linn.  9  specimens.  Constant  Spring, 
below  Gordon  Town,  Port  Antonio  (common).  Has 
a  quiet  flapping  flight ;  at  rest  all  its  wings  are  nearly 
upright,  but  the  fore-wings  much  sloped  back,  the  tails  at 
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right  angles  to  the  plane  of  the  hind-^ngs.  Frequents 
BougainvUlssa  flowers. 

JSudamas  catillus,  Cram.  Two  specimens,  taken  late 
in  the  afternoon  in  a  wood  at  Montego  Bay;  flight  not 
very  swift. 

Thymele  grenadensis,  Schaus.  A  very  worn  specimen,  on 
the  bank  of  the  Rio  Cobre,  Spanish  Town.  It  settled 
repeatedly  on  the  same  spot. 

Telegomts  hurga,  Schaus.  A  worn  specimen,  in  the 
Mahogany  Wood,  Bockalva,  Ramble.  It  was  very  bold, 
retaming  again  and  again  to  rest  on  the  same  fallen  tree. 

Perichares  corydon,  Fabr.  Two.  Mackfield,  Montego 
Bay. 

Prenes  nyctelius,  Latr.  Three.  Mandeville,  Port 
Antonio  ("  Shotover,"  East  Harbour). 

Prenes  ares.  Fold.    One.     "  Shotover,"  Port  Antonio. 

AnoMrtis  simplidory  Moschl.  One.  Cold  Harbour, 
Port  Antonio.    Rests  with  the  wings  fully  expanded. 

Acolastes  amyntas,  Linn.  One,  taken  by  Mrs.  Longstaff 
in  the  Botanic  Garden,  Castleton. 

Serdis  auriniuy  Plotz.  One  of  each  sex,  taken  at  the 
foot  of  Park  Mount,  Port  Antonio,  about  2.30  p.m.  A 
very  distinct  insect  identified  by  Mr.  H.  H.  Druce  with 
Plotz'  excellent  figure  of  the  male  from  a  Jamaican 
specimen.  The  insect  does  not  seem  to  be  known  in 
British  collections.  Mr.  God  man  (**  Ann.  Mag.  Nat  Hist," 
Aug.  1907)  says  of  the  figure  that  it  probably  belongs  to 
Limochares  or  Serdis,  Mabille  places  it  in  his  genus 
Serdis  under  the  heading  "Species  non  visas"  {Genera 
Insect orum,  Hesperidse,  p.  144).* 

Ephyriades  otreus,  Cram.  One  specimen,  near  Chancery 
Hall,  Constant  Spring ;  settled  on  a  projecting  grass  stem 
with  wings  fully  expanded. 

Eespei^  syrichthus,  Fabr.  Twelve.  Generally  dis- 
tributed over  the  Island,  especially  common  at  Mande- 
ville and  Port  Antonio.  A  somewhat  variable  species 
within  limits.     It  rests  with  the  wings  fully  expand^. 

HylephUa  phyUeus,  Drury.     Five.    This  brilliant  little 

*  On  April  5,  1908,  Mr.  H.  H.  Druce  wrote  saying  thai  among 
some  oddments  in  the  British  Museum  he  had  come  across  the  type 
of  Butler's  Famphila  insolata,  (See  Proc  ZooL  Soc  Lond.,  1878, 
p.  483.)  The  specimen  is  from  Jamaica  (labelled  in»6lita)y  and 
appears  to  be  identical  with  my  insects.  Butler's  name  has  priority 
since  Plotz  published  his  description  in  1883. 
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golden  Skipper  was  common  near  the  shore,  Port 
Antonio. 

Catia  druriiy  Latr.  Two.  Below  Gordon  Town,  c.  800 
feet,  and  on  the  Park  Mount  Road,  Port  Antonio,  c.  600 
feet  Very  hard  to  see.  It  rests  with  all  the  wings  up, 
the  fore-wings  much  sloped  back. 

Catia  vesuria,  Plotz.  One,  taken  by  my  Portuguese 
servant  in  the  garden  at  Walderston. 

Morys  Valerius,  Moschl.  Four.  Two  above  Constant 
Spring,  c.  700  feet ;  two  on  "  Shotover,"  Port  Antonio. 

Thymelicus  vibex,  Hiibn.  (The  yellowest  form  is  com- 
Unata,  Plotz.,  H.  H.  Druce.)  A  female  cam£  to  light  at 
Montego  Bay. 

Cymames  sUius,  Latr.  One,  in  the  wood  above  the  Jam 
Factory,  Constant  Spring. 

I  call  attention  to  the  number  of  species  in  which 
Jamaican  examples  differ  from  Venezuelan  in  the  replace- 
ment of  black  or  grey  by  fulvous,  or  orange  brown.  It  is 
true  that  the  soil  of  Jamaica,  even  where  the  formation  is 
white  coralline  limestone,  is  often  of  an  orange  brown 
colour,  but  it  scarcely  seems  possible  to  connect  the  two 
as  cause  and  effect 
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III.   On  some  qf  the  Butterflies  of  Tobago.     By  Q.  B. 
LoNGSTAFF,  M.D.,  F.R.C.P.,  F.E.S. 

[Read  November  6,  1907.] 

A  GLANCE  at  the  map  shows  that  this  island  stands 
outside  the  crescent  of  the  Lesser  Antilles,  or  Windward 
Islands,  about  20  miles  to  the  north-east  of  Trinidad  in 
latitude  11°  15'  N.  The  southernmost  of  the  Windward 
Islands  proper,  Grenada,  is  about  70  miles  W.N.W.  of 
Tobago.  It  is  therefore  pretty  obvious  that,  geographically 
speaking,  Tobago  belongs  to  South  America  rather  than  to 
the  West  Indies.  The  mountains  of  the  north-east  coast  of 
Venezuela,  consisting  for  the  most  part  of  clay-slates  and 
schists  believed  to  ba  of  Silurian  age,  run  by  way  of  the 
peninsula  of  Paria  and  the  islets  of  the  Bocas,  along  the 
northern  coast  of  Trinidad,  and  would  appear  to  be 
prolonged  to  the  eastern  half  of  Tobago.  ' 

In  area  Tobago  is  about  equal  to  the  county  of  London, 
comprising  but  114  square  miles,  and  therefore  only  about 
three-fourths  of  the  size  of  the  Isle  of  Wieht,  and  only 
one-fiffceenth  of  that  of  its  neighbour.  (Trinidad  area,  1754 
square  miles  =  Lancashire.)  The  south-western  portion 
of  the  island,  which  is  low  and  more  or  less  flat,  is  formed 
of  coralline  limestone,  and  is  completely  cultivated.  The 
central  and  north-eastern  portions  are  hilly,  rising  to 
2000  feet,  and  in  laree  part  covered  with  forest,  some  of  it 
virgin,  but  much  of  it  of  second  growth,  or  "  rastrajo." 
The  destruction  of  the  forest  is  proceeding  apace. 

My  stay  was  limited  to  eight  days,  April  3-10,  1907, 
of  which,  thanks  to  the  hospitality  of  the  Hon.  H.  L. 
Thornton  and  Mr.  G.  H.  Sworder,  three  were  spent  at 
their  estate,  "Cocoa  Wattie,"  the  remainder  near  the 
coast. 

We  found  the  neighbourhood  of  Scarborough,  the 
capital,  for  some  miles  on  either  side  of  the  town  very 
dry  and  parched,  though  we  were  told  that  there  had  been 
"some  nice  showers  at  night"  during  March.  The  Trade- 
wind  blows  very  strongly  along  the  coast,  a  dry,  hot  wind 
which  greatly  increases  the  difficulties  of  the  collector. 

Cocoa  Wattie  is  a  plantation  near  the  middle  of  the 
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island  towards  the  confines  of  cultivation,  lying  about 
550  feet  above  sea-level.  The  wooded  banks  of  a  small 
river  and  some  swampy  hollows  clothed  with  coarse  grass 
and  thin  scrub  afforded  the  best  collecting  grounds,  and 
yielded,  as  might  have  been  expected,  a  somewhat  different 
fauna  from  that  of  the  coast.  It  rained  heavily  on 
April  8th. 

Anosia  archippus,  Fabr.  3  ^,  1  $.  Rather  common  in 
the  outskirts  of  Scarborough;  one  specimen  at  Cocoa 
Wattie.  Those  taken  resemble  the  specimens  from  the 
mainland,  though  one  individual,  a  i,  approached  Jamaican 
specimens  in  colouring. 

Ewptychia  hemvesy  Fabr.  {camerta,  Cram.).  6.  Abundant 
at  Cocoa  Wattie. 

JSuptychia  hesiorie,  Sulz.     6.    Common  at  Cocoa  Wattie. 

I  have  taken  this  species  and  the  following  Hying  during 
rain. 

HdiconiuB  hydara,  Hew.  3  ^,  2  $.  Rather  common 
on  the  river  bank  at  Cocoa  Wattie.  All  the  specimens 
are  small,  three  extremely  small ;  four  of  them  nave  the 
bluish  gloss  (as  in  the  form  guarica,  Reak.,  though  that  is 
a  lar^r  insect)  which  Mr.  W.  J.  Eaye  associates  with  wet 
conditions. 

Precis  lavinia,  Cram.  (f.  zonaliSy  Feld.).  2  $.  An  example 
taken  near  the  coast  of  the  dry  form,  but  with  the  antericM* 
ocellus  on  the  hind-wing  very  small  (Mr.  W.  J.  Kaye 
has  two  very  dark  specimens  from  Mexico  in  which  this 
ocellus  is  altogether  wanting ;  in  the  National  Collection 
there  is  a  specimen  from  Colombia  in  which  there  are  no 
ocelli  on  the  upper  surface,  and  only  fidnt  indications  of 
them  beneath.)  The  Cocoa  Wattie  example  is*** inter- 
mediate," approaching  the  **wet'*  form.  Both  the 
specimens  would  probably  be  called  by  Mr.  Qodman 
cosniUf  HUbn.,  and  by  West  Indian  entomologists 
genoveva,  Cram.;  I  follow  Mr.  Guy  A  K.  MarshaH's 
recent  rearrangement  of  the  splendid  series  at  South 
Kensington. 

Anartia  jatropJuey  Linn.  3.  On  the  coast,  not  common. 
Those  taken  are  pale  in  colour  and  semi-transparent,  of 
the  mainland  form. 

Atmrtia  amaltJiea,  Linn.  One  at  Cocoa  Wattie.  Messrs. 
Godman  and  Salvin*  say  of  this  species.*  ** Barbados,  a 

♦  Godman  and  Salvin,  **  Butterflies  of  St.  Vincent,  Grenada, 
etc,'*  Proc.  Zool.  See  London,  1896,  p.  515. 
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single  specimen  .  .  .  not  previously  noted  from  any  West 
Indian  island/' 

Dynamine  theseus,  Feld.  This  pretty  little  butterfly  was 
common  both  on  the  coast  and  inland.  It  has  a  rapid 
gliding  flight,  but  otherwise  has  some  of  the  habits  of  a 
Lycsenid,  thus  it  often  settles  with  its  head  downwards,  and 
more  than  once  I  saw  it  move  its  hind-wings  rapidly 
immediately  after  settling;  the  insect  was,  however,  too 
shy  to  enable  me  to  make  out  the  exact  nature  of  this 
movement 

Cystineura  eana,  Erichs.  Two  specimens  on  the  coast, 
and  two  at  Cocoa  Wattie.    It  has  a  gliding  flight 

Zeptotes  {Tarucus)  cassivs,  Cram.  2  ^,  2  $.  Of  the 
mainland  form,  in  which  white  prevails  over  blue.  Rather 
common  along  the  coast ;  three  specimens  were  small,  but 
one  female  was  larger  than  usual 

Catochrysops  hanno,  StolL  (?  monops,  ZelL).  One 
specimen  to  the  east  of  Scarborough. 

Theda  heon.  Cram.  4  One  specimen  on  the  shore  to 
the  south-west  of  the  town  at  the  flowers  of  the  Sea- 
side Qrape  (Coccoloba  uvifera,  Jacq.);  rather  common 
at  Cocoa  Wattie,  frequenting  the  flowers  of  a  purple 
papilionaceous  shrub. 
Theda  politus,  H.  H.  Druce.  A  ?  at  Cocoa  Wattie. 
Theda  nubes,  BL  H.  Druce,  n.  sp.  One  specimen  at  the 
Sea-side  Qrape,  near  Hillsborough  ;  four  at  Cocoa  Wattie 
at  the  pink  flowers  of  a  creeper.* 

Callicista  hubastus,  Cram,  (mlona,  Httbn.).  One  taken 
in  Fort  Geoige,  another  at  the  flowers  of  the  Sea-side 
Grape,  near  Hillsborough  on  the  coast. 

Terms  nise,  Cram.,  3  ^,  3  $,  all  of  the  "  wet-season  "  form. 
Common  near  the  coast 

Terias  albula.  Cram.  3.  Near  the  coast,  less  common 
than  the  last ;  one  taken  two  miles  inland  on  the  road  to 
Cocoa  Wattie. 

Pieris  phUeta,  Fabr.  (monustey  Auct  nee  linn.).  Two 
males  under  the  coco-nut  palms  to  the  west  of  the  town. 

CaUidryas  eubule^  Linn.  (f.  sennse,  Linn.).  Abundant  in 
Scarborough  and  along  the  coast  towards  the  east,  tearing 
about  in  all  directions,  but  not  at  all  common  at  Cocoa 
Wattie.  Six  $  and  four  $  taken,  of  these  three  were  of 
the  "  wet-season  "  form,  seven  *'  intermediate,"  but  all  were 

♦  H.  H.  Druce,  Proc.  ZooL  Soc.  Lend.,  1907,  p.  625. 
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very  small.  I  noted  that  the  males  were  attracted  in 
numbers  by  the  flowers  of  the  Pineapple  (Ananasaa  sativa, 
lindL)  in  the  Qovemment  Botanic  Station. 

Phaibis  agarithe,  Boisd.  3  ^,  1  $.  Common  to  the  east  of 
Scarborough ;  very  showy  on  the  wing,  though  very  diflScult 
to  catch,  biing  not  merely  a  strong  flier,  but  also  wary  and 
seldom  remaining  on  a  flower  for  more  than  a  few  seconds, 
moreover  it  seems  to  like  exposed  places  in  the  full  blast 
of  the  Trade-wind.  Those  taken  were  all  small,  one 
male  remarkably  so ;  they  are  moreover  much  paler  than 
specimens  in  the  Hope  Collection  from  Barbados  and 
Venezuela, 

Eudamus  catillus.  Cram.  One  small  specimen  on  the 
shore  to  the  west  of  the  town. 

Pyrrhopyge  venezuelm,  Scudder.     One  at  Cocoa  Wattie. 

Hesperia  syricMhuSy  Fabr.  Common  on  the  coast ;  one 
example  at  Cocoa  Wattie. 

Callimorrmis  oorades,  Feld.    Three  at  Cocoa  Wattie. 

Systacea  erom,  Hiibn.  One  at  Cocoa  Wattie.  In  this 
species  the  fore- wings  are  remarkably  convex. 

Eptus  veleda,  Qodm.  and  S.     One  at  Cocoa  Wattie. 

Megistias  cortica^  Plotz.  (qpiberus,  Mabille.).  One  at 
Cocoa  Wattie. 

Cymames  silitis,  Latr.  One  at  Cocoa  Wattie.  This 
species  rests  with  the  wings  in  the  same  position  as  our 
FamphUa  thaumas  and  P.  sylvanus. 

Of  the  28  species  in  this  list,  24  *  are  known  to  Mr. 
Eaye  as  occurring  in  Trinidad;  those  not  met  with 
in  both  islands  being  PhoRbis  agarithe,  Theda  nubes,  Epeus 
veleda  and  Callimormua  corades.  None  of  these  is  recorded 
by  Messrs.  Godman  and  Salvin  from  the  Lesser  Antilles. 

As  regards  the  general  abundance  of  Butterflies,  Tobago 
occupies  a  position  between  Jamaica  and  Trinidad. 
Whereas  eight  days'  collecting  in  Tobago  yielded  28  specif 
seven  days  in  Trinidad  yielded  61 ;  but  it  took  ten  weeks 
to  get  together  47  species  in  Jamaica.  On  the  other 
hand,  Venezuela  proved  much  richer  than  any  of  these 
islands,  for  135  species  were  collected  in  fifteen  days. 

In  addition  to  the  above  I  saw  on  the  wing,  about  a 
mile  from  Cocoa  Wattie,  Caligo  sp. ;  also  Mr.  Sworder  gave 
me  specimens  of  Ithomia  pdlucida,  Hopfil,  and  Pteronynm 
asopo,  Feld.,  which  he  had  taken  at  Cocoa  Wattie,  and  he 
showed  me  specimens  of  other  butterflies  which  I  did  not 

♦  Of  these  24  at  least  X9  also  occur  in  Venezuela. 
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happen  upon  aJive,  including  Morpho  sp.  The  Hope  Col- 
lection has  Terias  laestwoodii,  Boisd.,  from  Tobago.  Neither 
this  last  named  nor  P.  asopo  have  as  yet  been  recorded 
from  Trinidad. 

My  cordial  thanks  are  due  to  Prof.  E.  B.  Poulton,  F.RS., 
and  the  assistants  of  the  Hope  Department,  Oxford;  to 
Mr.  F.  A.  Heron  and  Mr.  W.  J.  Kaye ;  and  more  especially 
to  Dr.  F.  A.  Dixey  for  naming  the  Pierines,  and  Mr.  H.  H. 
Druce  for  naming  the  Lycsenids  and  Hesperids,  and  for 
describing  a  new  species. 
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A  FORTNIGHT'S   WINTER  COLLKCTINa  IN   VENEZUELA. 
BY    G.    B.    L0NG8TAFF,   M.A.,   M.D.,   F.R.C.P  ,   F.E.8. 

On  December  20th,  1906,  the  K.M.S.  "  Tagus,"  bound  to  Jamaica, 
touched  at  La  Guaira,  a  place  that  Charles  Kingsley  has  immortalized 
in  bis  great  romance.  Owing  to  the  formalities  of  the  Venezuelan 
officials  we  could  not  land  till  the  afternoon  was  far  advanced.  The 
*  Aden  of  the  Caribbean  Sea  "  proved  less  hot  than  we  had  been  led 
to  expect,  for  a  mantle  of  heavy  clouds  came  far  down  the  mountains 
that  almost  seem  to  overhang  the  town.  A  push  was  made  to  the 
most  promising  spur,  a  little  to  the  west,  where  a  fair  number  of 
butterflies  were  seen,  though  few  were  taken.  The  extremely  steep 
slopes  appeared  to  consist  of  bright  red  clay  scantily  clothed  with 
small  bushes,  amongst  which  a  species  of  Ciittut  predominated. 
Pursuit  was  almost  out  of  the  question,  and  one's  operations  were 
not  facilitated  by  the  well-meant  attentions  of  some  small  Indian 
boys. 

On  examination  at  home  my  captures  proved  to  be  Ithotnia 
iphianassa,  Dbl.  and  Hew.  ;  Ageronia  ferentina,  Godt.,  and  Tmolui 
cambes,  Godm.  and  S.,  one  of  each.  Of  the  last  named  Mr.  H.  H. 
Druce  informs  me  that  the  type  came  from  Mexico,  and  that  it  has 
not  previously  been  recorded  south  of  Guatemala.  There  were  also 
a  worn  specimen  of  SphcBnogona  grafiosa,  Dbl.  and  H.,  two  of  Terias 
alhula^  Cram,  (one  of  them  having  the  black  border  of  the  hind- wing 
unusually  pronounced),  and  two  of  the  Skipper,  Heliopetes  laviana, 
Uew.  With  these  Butterflies  were  a  very  few  insects  of  other 
Orders. 

I  landed  on  the  Venezuelan  shore  for  the  second  time  March  1 7th, 
1907,  but  on  this  occasion  the  whole  afternoon  was  spent  in  struggling 
with  the  authorities  of  the  port,  so  that  it  was  necessary  to  spend 
a  night  at  La  Guaira.  The  next  day  a  halt  at  Zigzag  Station,  about 
1500  ft.  up  the  railway  to  the  Capital,  enabled  me  to  sample  the 
inject  fauna.  Butterflies  were  very  plentiful,  and  1  ran  back  to  the 
railway  carriage  with  specimens  of  Actihote  anfceas,  Dbl.  and  H. ; 
Euptychia  phares,  Godt.,  a  species  that  I  did  not  see  again  ;  Phyciodes 
leucodesma,  Feld.  ;  Terias  alhula.  Cram.,  and  Hesperia  sijrichthus^ 
Fabr.,  together  with  sundry  wasps,  bugs,  and  grasshoppers. 

The  railway  after  many  terror-inspiring  twists  gains  access  to 
the  capital  by  a  gap  in  the  mountains  on  its  western  side. 

Cabacas  stands  at  a  mean  altitude  of  3200  ft.  above  the  sea  in 
North  Lat.  10°  30'.  The  city  is  beautifully  situated  on  a  plateau 
sloping  southwards  to  the  Eio  Guaire ;  this  plateau  is  open  to  the 
East  towards  Petare,  closed  to  the  West  by  the  Observatory  Hill 
some  three  hundred  feet  above  the  plain  ;  on  the  South  it  is  bounded 
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by  two  low  rtdgee  that  separate  Cardcas  from  El  Valle,  but  on  the 
North  it  is  dominated  by  a  lofty  range  of  mountains,  which  risiDg 
abruptly  from  the  valley  culminate  to  the  North  West  in  Silla, 
8760  ft.,  and  Naiguata,  9300  ft. 

The  Observatory  commands  a  grand  prospect,  but  the  path  leading 
to  it  was  far  from  productive,  yielding  only  Phyciodes  aniefa.  Hew.; 
Synchlo'e  lacinioy  Hubn.,  the  dark  form  ;  Leptotes  {Tarueiu)  camut, 
Cram.,  both  sexes;  Terias  elathea,  Cram.,  a  male,  an  aberration  of  the 
"  moderately  dry  "  form  in  which  there  was  no  trace  of  the  usually 
conspicuous  longitudinal  black  streak,  and  scarcely  any  of  the  orange 
border  thereto  ;  also  ffesperia  notata,  Blanch.,  the  only  example  met 
with. 

The  village  of   El  Yallk  stands   at  about  the  same  level  as 
Caracas,  some  four  miles  to  the  south,  and  ns  it  is  conveniently  placed 
at  the  terminus  of  a  tramway  I  visited  it  three  times,  but  my  first  visit 
was  spoilt  by  heavy  rain     A  blufE  on  the  outskirts  of  the  village 
displayed  sufficient  flowers  to  attract  a  fair  number  of  insects,  the 
best  of  which  was  the  large  Skipper,  Pftenes  evadnet,  Cram.,  the  only 
one  that  I  met  with,  but  a  lane  leading  from  the  village  southwards  to 
a  ford  proved  a  better  collecting  ground.     This  lane,  bounded  on 
either  side  by  a  wet  ditch  and  a  flowery  hedge,  had  an  English  look 
that  was  delightfully  refreshing.     Here  were  a  number  of  the  com- 
moner Butterflies,  conspicuous  among  them  the  "  Brimstone,"  Oalli- 
dryaB  euhule,  Linn.  (f.  senna,  L.)>  of  both  sexes ;  Anosia  arckippus^ 
Fabr. ;  Actinote  antaas,  Dbl.  and  H. ;  the  beautiful  yellow  and  black 
Seliconius  chart fhonia,   Linn. ;    the   brilliant   red,  black   and  white 
Anartia   amaltheay  Linn.,  flying   as   usual   close  to  the  water,  but 
unfortunately  in   poor  condition ;    the  dingy   Satyrine,   EuptyekU 
hermeSy  Fabr.  (earner ia,  Cram.),   together   with   its  more  attractive 
white-striped  congener,  JE.  hesione,  Sulz. ;   there  were  also  several 
males  of  the  **  Common  White  '*  of  those  parts,  Leptophobia  aripa, 
Boisd.;  and  a  male  of   the  common  Terias  albula,  Cram.,  a  white 
member  of  a  yellow  genus.     But  besides  these  familiar  forms  there 
were  several  of   greater  interest,  at  all  events  to  one  new  to  Soudi 
America.      The    small    Nymphalines,    Phyeiodes   leleXy    Bates,    and 
P.  liriopey  Cram. ;  a  female  of  Terias  nise.  Cram. ;  two  male  Sphaiuh 
gona  arbela^  Hiibn.,  of  an  unusually  pale  form  ;  a  female  of  the  fine 
Daptonoura  lycimnia,  Cram. ;  a  specimen  of  the  large  Ithomiine, 
Mechanitis  veritabilis,  Butl. ;  the  black  and  white  Lyca^nid,  Pol^niphs 
dumeniliif  Godt.,  and  the  Skipper,  Qhiomara  yesta,  H.-S.     But  there 
were  in  addition  several  Butterflies  in  that  narrow  lane  which   I  did 
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not  meet  with  elsewhere  in  Venezuela,  conspicuous  among  them,  on 
the  flowers  of  Lantana  camera^  Linn,  was  a  specimen  of  the  long- 
winged,  richly  silver-plated  Dione  juno^  Cram.,  strikingly  resembling 
Colcenis  julia,  Fabr ,  as  regards  its  upper  surface,  but  with  an  under- 
side that  at  once  recalled  the  European  ArgynnU  lathonia,  Linn. ; 
e?en  more  attractive  was  the  essentially  Neo-tropical  Nymphaline, 
MyBcelia  cyanirUy  Hew.,  grey  with  white  stripes,  shot  with  brilliant 
violet— conspicuous  as  this  looks  in  the  cabinet  it  is  by  no  means  as 
conspicuous  when  sitting,  as  it  is  fond  of  doing,  on   light  grey  bark  ; 
a  black,  white,  and  red   Butterfly  seen  fluttering  at  the  bottom  of 
a  ditch  turned  out  to  be  a  male  of  the  truly  exquisite  Papilio  euri- 
medesy  Cram.,  perfect  in  shape  and  finish,  and  with  a  marvellous  blue 
gleam  in  certain  lights  ;  less  striking  than  the  last  was  an  unusually 
small  female  of  its  soberly  coloured  congener,  P.  polydamas,  Linn. ; 
lastly,  there  were  two  Skippers  peculiar  to  that  lane,  viz. :— X^ito- 
pkanes  trutis,  Boisd.,  and  Packet  geometrinuSy  Feld.,  both  well  merit- 
ing the  specific  name  of  the  latter. 

I  tried  another  and  very  different  collecting  ground  at  El  Valle — 
a  combe  on  the  southern  side  of  the  ridge  lying  immediately  to  the 
north  of  the  village.  A  narrow  path  led  through  low  scrub  up  to 
the  crest,  perhaps  some  500  feet  above  the  river.  Most  of  my  col- 
lecting was,  however,  a  couple  of  hundred  feet  or  so  lower,  A  short 
distance  up,  near  a  lime  kiln,  several  Heliconim  charithoniay  Linn., 
were  seen,  and  close  by  the  small  black  and  white  Lycsenid,  Polyniphe 
dumenilii,  Oodt.,  was  to  be  had  in  abundance  ;  it  is  strange,  but  true, 
that  this  very  small  Butterfly  is  the  proud  possessor  of  one  of  the 
strongest  scents  (?) — very  suggestive  of  pigstyes,  or  at  any  rate  of 
pigs !  Several  other  LycsBuids  were  taken  in  this  combe :  Lepiotes 
cassius,  Cram.,  a  male  ;  Catoohrysops  hanno^  StoU.,  two  males  ;  Theola 
rufofuscoy  Hew.,  two  ;  Callipsyche  thius^  Hiibn.,*  six  ;  but  the  most 
interesting  Lycsenid  was  a  single  rather  sorry  individual,  of  which 
Mr.  H.  H.  Druce  writes  :  "  This  is  an  interesting  specimen.  I  cannot 
distinguish  it  from  the  well-known  Eastern  and  African  Zizera  gaika, 
Trimen  {pygmaa,  Snell.),  which  has  a  wide  range,  India,  Ceylon,  Malay, 
Australia,  South  Africa  ( Rhodesia),  &c.,  but  I  have  never  seen  it  from 
America,  and  do  not  know  that  it  has  been  recorded.  Can  it  have 
been  recently  introduced?*'  This  insect  was  certainly  taken  at 
El  Valle,  March  26th,  1907,  but  unfortunately  my  record  leaves  it 
in  doubt  whether  it  was  taken  near  the  river  or  up  the  combe. 

The  only  Satyrines  found  were  a  few  EuptycJiia  hermes,  Fabr. 

*  Mr.  H.  H.  Druce  says  this  is  the  same  as  Thecla  agra.  Hew. ;   ray  males  from  VeneKuela 
hare  a  'white  tip  to  the  fore-wing,  which  is  not  present  in  Jamaica  specimens. 
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{camerta.  Cram.),  but  the  Nymphalines  were  as  usual  well  repre- 
sented, conspicuous  amongst  them  was  the  bright  little  C^bdelu 
mnagylus,  Dbl.  and  H.,  looking  for  all  the  world  like  a  mioiatare 
Hypolimnas  misippu^^  Linn. ;  this  is  the  only  place  that  I  came  acrosa 
it,  but  here  it  was  quite  common,  fluttering  about  low  plants,  asd 
never  settling  for  long.  Phyciodes  was  represented  by  one  anieUiy 
Hew.,  and  Dynamine  by  postverfa,  Cram.,  thesem,  Feld.,  and  mn, 
Bates  ;  one  of  the  last  named  was  drinking  at  mud.  A  fine  Eypa 
cJytemnesira,  Cram.,  caused  me  much  tribulation  ;  I  saw  it  od  both 
my  visits  to  the  combe,  missing  it  three  times,  then,  as  1  was  return- 
ing  to  its  haunt  full  of  good  resolutions  to  keep  cool  and  so  eusuie 
success,  a  wretched  boy  brought  it  to  me  in  triumph,  having  caught 
it  with  his  hat !  It  had  been  a  good  specimen  of  the  very  distinct 
form  rufescens,  Butl.  The  Vanessa-like  Anaa  ryphea,  Cram.,  was 
rather  commoner,  and  I  secured  four ;  one  of  these  was  captured  on 
the  very  windy  crest  of  the  ridge  together  with  Tasitia  eretimui, 
Cram.,  a  female  ;  Synchloe  lacinia^  Hiibn.,  f.  saundersii,  Dbl.  and  E, 
and  two  males  of  the  common  Precis  lavinia^  Cram.,  of  the  dry  form 
corresponding  to  zonalis,  Feld.,  but  more  dingy  than  Jamaican 
specimens.  This  is  the  P.  michaelisi  of  Fruhstorfer  (Stett.  Entom 
Zeit.,  1907,  p.  224). 

My  delight  was  great  at  taking  Callicore  marchalii,  Gu6r.,  a 
butterfly  more  interesting  to  Venezuelan  politicians  from  its  bearing 
the  mystic  figures  "  88  "  upon  the  under-side  of  its  hind-wings,  tban 
for  its  singular  beauty.  I  also  took  here  my  first  DidonU  hiblu, 
Fabr.,  a  handsome  black  and  scarlet  butterfly  that  I  was  soon  to 
become  familiar  with  in  Trinidad  ;  it  returns  again  and  again  to  the 
same  place,  as  do  our  Vanessa. 

Pierines  were  not  common  up  that  combe.  Of  Meyanoit(ftM 
cerhera^  Feld.,  I  took  a  female  ;  of  Sphienoyona  yratiosa,  Dbl.  and  H., 
a  male,  and  of  S.  arhela,  Hiibn.,  three  males  of  an  unusual  pale  form. 
The  very  familiar  Callidryas  eubule,  Linn.,  was  represented  by  a  small, 
somewhat  "  dry  *'  male.  I  captured  one  of  each  sex  of  Pseudopierii 
nehemia,  Boisd.     That  hillside  did  not  produce  a  single  Papilio, 

Skippers,  as  is  often  the  case  in  the  New  World,  were  more 
remarkable  for  the  number  of  species  than  of  individuals  ;  those  met 
with  were  : — Heliopetes  alana^  Reakt.  (adusta,  Ploetz),  one;  H.  arsalfe^ 
Linn.,  one,  this  has  a  swift,  dashing  flight ;  the  large  long-tailed 
JSudamus  caiillus,  Cram.,  one;  E,  eurycles,  Latr.,  one;  ArUurotU 
tractipennis,  Butl.  rnd  Druce,  one ;  the  pretty  I^rentia-like  CkiofMra 
asycJiiSf  Cram.,  one  ;  one  of  an  unnamed  small  black  species,  and  one 
of  the  very  widely  distributed  Resperia  syfichihus,  Fabr. 
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An  attempt  to  reach  the  primaBval  forest  high  on  the  mountains 
to  the  north  of  Cardcas  was  a  disastrous  failure.  We  climbed  on 
borseback  up  the  once  fine  road  to  La  Guaira;  its  cobble  paving  is 
fast  disappearing,  and  the  road  itself  much  cut  away  by  impetuous 
water-courses  now  left  free  to  work  their  wild  will,  since  the  railway 
built  by  English  engineers  has  given  the  Venezuelans  an  excuse  for 
not  repairing  the  old  Eoyal  Boad.  We  went  up  and  up,  but  no  signs 
of  forest  appeared.  Meanwhile  threatening  clouds  came  down  the 
mountain,  as  if  to  meet  ns  ;  the  guide  took  us  a  turning  towards  the 
West  and  proudly  showed,  what  he  thought  much  better  than  any 
forest-  a  somewhat  miserable  nursery  garden !  We  lunched  in  gloom 
at  about  5000  feet,  and  then  the  rain  began.  There  was  nothing  for 
it  bat  to  hurry  down  again,  and  we  reached  Caracas  to  find  the  streets 
in  the  suburbs  rushing  rivers  and  ourselves  like  drowned  rats. 
Bag:— PAy{?M>Jff«  anieta^  Hew.,  one;  Euptychia  pharella,  Butl.,  one; 
^.  hermes,  Fabr.,  one  ;  Terias  phiale,  Cram.,  a  male ;  Sphanogona 
arbela,  Hubn.,  a  female  of  the  usual  yellow  form,  and  five  specimens 
of  the  elegant  Oretsinoma  typhJa^  Dbl.  and  H.,  a  delicate  Satyrid  with 
a  broad  white  stripe  across  both  wings,  which  often  flies  when  the 
sun  is  not  shining. 

When  climbing  up  the  old  La  Guaira  road  I  had  noticed 
a  wooded  gorge  far  below  on  my  .right  hand  and  took  an  early 
opportunity  to  investigate  it.  It  proved  to  be  a  waterworks  con- 
servation and  was  partly  enclosed.  The  collecting  ground  may  be 
said  to  be  from  :3500  to  3700  ft.  above  sea-level.  The  shaded  path 
was  just  the  place  for  Satyrines,  which  were  fairly  numerous,  being 
represented  by  Euptychia  saturnus,  Butl.,  three,  a  species  that  I  did 
not  find  elsewhere;  E.  kermes,  Fabr.  (camerta,  Cram.),  five;  E, 
pharella,  Bull.,  three  ;  and  Oressinoma  typhla^  Dbl.  and  H.,  three,  one 
of  them  very  small. 

Nymphalines  were  quite  unusually  scarce,  the  only  species  cap- 
tured were  Phyciodes  lelex,  Bates,  and  P.  anieta,  Hew.  The  sole 
Lycwnid  was  Polyniphe  dumeniliiy  Godt.     No  Papilio  was  taken. 

Of  the  Pierines,  those  taken  were  Pseudopieris  nehemia,  Boisd., 
six  males  and  a  female  ;  Sphanogona  arhela^  Hubn.,  a  male  of  the 
usual  yellow  form  ;  also  three  males  of  Terias  phiale,  Cram.,  one  of 
them  an  aberration  having  more  black  than  usual  on  the  hind-wing 
and  but  little  yellow. 

Heliconius  was  poorly  represented  by  a  single  charithonia,  Linn., 
bnt    the    Ithomiines   were   more   numerous,   and    included    Ithomia 
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andromicffy  Hew.,  two ;  Aeria  eurifmclia^  Cram.,  one ;  'Hypoleria 
ocalea,  DM.  and  If.,  one  ;  and  AihenU  clearUta,  Dbl.,  a  female. 

Aotinote  aniaas,  Dbl.  and  H.,  was  of  course  present,  and  tbere 
were  a  few  Skippers,  to  wit,  Hesperia  syrichthus,  Linn.,  one;  Eudamat 
euryoleSy  Latr.,  one  ;  Hesperia  uniformis,  Ploetz,  one ;  and  a  worn 
insect  tbat  is  probably  Ohiomara  gesia,  H  -S. 

I  also  secured  a  specimen  of  tbe  pretty  orange,  black-bordered, 
day-flying  Q-eometer,  Devarodes  hypocritaria^  Guen. 

But  I  reserve  to  the  last  my  favourite  hunting  ground  at  Caracas, 
which  I  visited  altogether  four  times  during  my  short  stay.  A.  few 
minutes*  walk  beyond  the  Puente  9  de  Pebrero  brings  one  to  the  closed 
Cementerio  Hijos  de  Dios,  to  the  right  of  which  the  path  crosses  a 
deep  *'barranco"  where  there  are  usually  a  number  of  Actinote  anteas, 
Dbl.  and  H. :  this  is  an  unmistakcable  Acrseine ;  it  has  a  slow  flight 
and  when  at  rest  the  fore-wings  are  always  drawn  back  completely 
within  the  hind-wings,  so  as  to  give  the  insect  a  very  long,  drawn- 
out  look.     It  is  tenacious  of  life,  but  I  did  not  detect  any  scent. 

Beyond  the  barranco  the  path  leads  across  a  field  past  a  cottage 
and  round  the  head  of  another  smaller  barranco  — where  the  effects 
of  denudation  with  fairly  well-formed  "earth-pillars"  may  be  studied 
—it  then  strikes  a  small  water-course*  cut  along  the  mountain  side. 
The  path  may  be  followed  eastwards,  beside  the  channel,  along  the 
contour  at  a  height  of  about  3600  feet  above  the  sea.  A  more 
delightful  walk  can  scarcely  be  imagined  with  the  city  at  one's  feet, 
yet  for  all  practical  purposes  miles  away,  since  the  numerous  bar- 
rancos  keep  all  but  a  few  farmers  well  out  of  reach.  There  are 
plenty  of  flowers  along  the  water-course  and  plenty  of  insects. 
About  a  mile  brings  one  to  the  source,  a  small  mountain  torrent  rising 
in  the  cloud  regions  far  above,  but  compelled  by  the  patient  farmers 
to  water  their  lands  below.  It  is  easy  to  scramble  down  the  bed  of 
the  stream,  but  I  found  it  better  to  take  a  path  to  the  right  lending 
through  a  picturesque  farmyard,  below  which  another  water-course  ia 
reached,  about  120  feet  lower  down  the  mountain.  Here  Leptopkdbm 
aripa,  Boisd.,  was  usually  in  abundance,  together  with  the  beautiful 
day-flying  Arctiid,  Ufetheisa  (Deiopeia)  ornatrix^  Linn.  Turning  again 
to  the  left  along  tbe  channel  the  source  was  soon  reached.  A  strip 
of  forest  on  either  bank  hides  the  torrent  from  view,  presumably  to 
preserve  the  water.  Here  was  all  that  a  tropical  Collector  could  desire 
— trees,  flowers,  shelter  from  wind,  sunshine  (in  the  forenoon),  and 


*  Tbifl  is  jufit  whiit  a  Miuleiran  Portuf^tieao  would  call  a  levada ;  I  have  had  much  diffieult^^ 
in  learning  tbe  Spanish  oqiiivalent,  perhHi>s  toma  or  Cbcuedvcto. 
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above  all  moisture.  It  was  a  little  before  4  p.rc.  on  the  rather  dull 
afternoon  of  March  20th,  1907,  that  I  first  scrambled  up  this  gully. 
I  had  met  with  a  few  Ithomiines  previously,  but  only  odd  ones,  here 
and  there ;  now  it  was  my  pleasure  to  see  what  I  had  read  of. 

Bates,  in  his  classical  paper  on  the  Heliconiida,  writing  of  the 
genus  J/Aomw,  says :  —  "  They  are  prolific  insects,  and  gregarious  in 
their  habits,  flocks  of  many  different  species  associating  together. 
Their  flight  is  low  and  weak  ;  and  they  affect  only  certain  parts  of 
the  forest,  generally  shady  hollows,  where  many  hundreds  may  often 
be  seen  sporting  together,  though  not  an  individual  is  found  in  any 
other  part  of  the  neighbourhood."— 2Va;t«.  Linn.  Soc,  vol.  xxiii, 
p.  539. 

Again  :— *'  The  flocks  of  Butterflies,  all  of  the  same  colour,  and 
undistinguishable  from  one  another  when  on  the  wing,  which  fly 
together  in  the  same  dry  hollows  of  the  forest.  .  .  ."  Ibid,, 
p.  541. 

Alongside  the  right  bank  of  the  mountain  stream  was  a  com- 
paratively level  strip  of  ground,  some  six  or  eight  yards  wide,  damp, 
and  in  plac<  s  swampy,  covered  for  the  most  part  with  the  "  Life- 
plant "  {Bryophyllum  calydnuniy  Salisb.).  The  place  was  over- 
shadowed  by  what  appeared  to  be  a  species  of  "  Coral-tree,*'  or 
"  Bois  immortel,"  as  it  is  called  in  Trinidad  (JErythrina  sp.),  and  there 
was  an  undergrowth  of  Wild  Coffee  and  a  few  Bamboos.  As 
I  pushed  along,  my  movements  suddenly  disturbed  a  number  of 
butterflies,  which  fluttered  about  in  clouds,  looking  with  their  trans- 
parent wings  almost  like  Tipula,  6n]y  more  ghost-like.  Sometimes 
their  wings  would  catch  the  light  with  an  iridescent  gleam,  but  more 
usoally  little  could  be  seen  save  the  opaque  white  marks  upon  their 
wings.  Of  course  the  more  thickly  scaled  forms  were  more  con- 
spicuous, but  as  a  rule  all  the  black  portions  of  the  insects  were 
invisible.  It  was  a  wonderful  sight,  but  quite  bewildering.  Two  or 
three  sweeps  of  the  net  entrapped  a  dozen  or  so.  I  only  took  bock 
that  afternoon  thirty-five  specimens,  which  I  imagined  included  three 
or  four,  possibly  five  or  six  species.  In  truth,  there  were  eleven 
species  belonging  to  eight  genera. 

A  visit  to  the  same  spot  the  next  day  produced  a  similar  result, 
the  hour  was  earlier  and  the  Ithomiines  were  not  so  closely  packed, 
yet  I  took  home  thirty  specimens,  which  proved  to  belong  to  nine 
species,  three  of  which  I  had  not  taken  on  the  fir^t  day.  A  third 
visit  failed  to  add  further  to  the  list  which  stands  as  follows  :  — 
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AthesU  clearisia^  Dbl.  and  H 3 

Ceratinia  cwno,  Dbl.  and  H 17  (abundant). 

Ceratinia  dionaa.  Hew 2 

Pteronymia  latilla.  Hew 16  (very  common). 

Pteronymin  asopo^Ye\A 3 

Pteronymia  victorina,  Hew 2 

Ithomia  aqnosirr^He^ 6 

Ithomia  cymothoe,  K\u^    8 

Ithomia  iphianafsa,  Dbl.  and  H 6 

Ithomia  sylvella, 'ELew 1 

ffymenifis  andromica,  Hew 19  (abundant). 

Leucothyris  phemonoe^  Dbl 3 

Hypoleria  ocalea,  Dbl .  and  H 1 

Aeria  agna,  Godtn.  and  S 1 

A  total  of  eighty-eight  specimens,  belonging  to  fourteen  speciM 
divided  amongst  eight  genera  of  one  group  of  butterflies,  is  a  suffi- 
ciently remarkable  record  for  three  visits  to  a  strip  of  ground  whiA 
certainly  did  not  exceed  50  yards  in  length  by  10  yards  in  width. 
While  fully  bearing  out  Bates*  account,  it  forms  a  striking  exception 
to  Darwin's  rule  that  nearly  allied  species  are  seldom  found  in  cloj^e 
competition  on  the  same  ground. 

On  another  occasion  I  met  with  a'  similar  experience.  On 
March  28th,  1907,  a  hot  sunny  morning,  as*  I  was  walking  along  the 
upper  water  course  where  it  runs  through  the  wood  almost  clinginj; 
to  the  face  of  the  cliff  (perhaps  a  quarter  of  a  mile  from  the  pre- 
viously described  locality),  passing  under  the  shade  of  a  large  tree 
I  disturbed  a  crowd  of  butterflies  so  dense  that  fourtc  en  were  easily 
netted  in  two  or  three  swoops.  Ten  of  these  were  pinched,  which  all 
proved  to  be  lihomia  sylvella^  Hew.,  four  of  them  got  away.  In  this 
instance  the  butterflies  were  confined  to  some  four  or  five  yards  of 
the  narrow  path,  and  it  was  almost  a  "  pure  culture  "  of  that  singu- 
larly delicate  little  species,  indeed,  the  only  exceptions  were  two 
specimens  of  Athesis  clearisfa,  Dbl.,  and  single  specimens  of  Ptero- 
nymia latilla.  Hew.,  and  Dircenna  jemima^  Hiibn.  I  may  add  that 
I  have  no  reason  in  either  case  to  think  that  the  Ithomiinea  were 
drinking  at  the  stream. 

But  besides  Ithomiines  there  were  plenty  of  other  butterflies 

ng  the  banks  of  that  stream  and  the  water-courses  leading  from  it. 

begin  with   the  less  exciting  Satyrines.     There  were  Suptyekia 

\e8,  Fabr.  (cnmerfa^  Cram.),  and  the  smaller  E.pharella^  Butl.,  the 
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latter  very  com  moo  among  grass  and  less  chary  of  sunlight  than  many 
of  the  family  ;  the  more  attractive  Oressinoma  typhla^  Dbl.  and  H., 
was  on  the  contrary  always  found  in  the  shade. 

The  commonest  Nymphaline  was  the  tiny  fulvous  Phyciodes 
anietn^  Hew.  Here  also  I  first  made  acquaintance  with  the  beautiful 
^enus  Dynaminey  capturing  three  theteus,  Feld.,  and  one  ffeta,  Godm. 
Anariia  amalfhea,  Linn.,  flew  over  the  water  of  the  levadas,  and 
Precit  laoinia,  Cram.,  was  as  usual  easier  to  see  than  to  catch. 
A  single  specimen  of  PyrameU  myrinna^  Dbl.,  was  captured  at  the 
flowers  of  a  Composite  creeper  near  the  farmhouse,  while  the  shades 
of  the  wood  yielded  the  larji^er  game  Vietorina  sfelenet,  Linn.,  and 
Amphirene  epaphus^  Latr. ;  one  of  the  last  named  was  drinking  in  the 
bed  of  the  stream,  where  I  had  the  bad  luck  to  miss  a  Gallicore.  But 
of  all  the  beautiful  butterflies  seen  there  by  far  the  most  startling 
was  my  first  Morpho,  A  huge  bird-like  creature  sailing  down  the 
gully,  now  giving  an  azure  flash,  now  almost  disappearing  as  the 
upper  surface  turns  away — flash,  flash,  flash,  and  it  is  out  of  sight ! 
Shortly  afterwards  I  had  the  pleasure  of  beating  Morpho  peleides. 
Roll.,  a  male,  out  of  a  bush  and  netting  it  as  it  flapped  away. 

The  sole  Danaine  was  a  male,  Anosia  arohippus,  Fabr.,  but  the 
Acneines  were  represented  by  a  number  of  Actinote  anteas^  Dbl. 
and  H.,  though  that  species  was  commoner  in  the  outskirts  of  the 
city ;  of  its  congener  A,  hylonome,  Dbl.,  I  only  secured  a  single 
specimen.  The  only  Erycinids  taken  were  a  couple  of  Charit  nrgy- 
rodineg^  Bates,  and  one  of  the  conspicuous  black,  yellow,  and  scarlet 
LymnoM  jarhus,  Fabr. 

Helieoniines  were  not  common,  but  I  took  Heliconius  oharifhonia, 
Linn.,  and  two  of  the  beautiful  black  and  red  ff,  h^dara.  Hew.  (one 
of  the  species  into  which  the  beautiful  H,  melpomene,  Linn.,  has  been 
split  up)  ;  these  last  were  both  males,  one  only  of  which  had  a  very 
strong  odour,  like  acetylene,  or,  as  Mr.  G,  H.  Sworder  of  Tobago 
nngi^eRted^  hsaeVme  {Hatnamfilis  virginica).  This  insect  is  tenacious 
of  life. 

I  got  but  one  Papilio,  but  its  beauty  was  striking  even  among  so 
many  fine  insects,  for  a  male  P.  cymochles,  Dbl.,  feeding  on  the  flowers 
of  Lantana  is  a  sight  worth  going  far  to  see.  Its  handsome  black, 
scarlet,  and  cream-coloured  livery  is  in  itself  a  feast  of  colour,  but 
when  that  marvellous  violet-blue  gloss  is  seen,  words  altogether 
fail  one. 

Among  the  Lycfenids  the  wide  ranging  Leptotes  {Tarucwi)  cassius^ 
Cram.,  was  by  far  the  commonest,  the  sexes  in  about  equal  numbers  ; 
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next  in  order  of  abundance  came  Ttnoltu  palegon,  Cram.,  which 
frequented  the  flowers  of  a  Composite  shrub  (?  Vernonia  scorpiodei^ 
Pers.)  ;  of  Theela  rufofiuca.  Hew.,  I  captured  two,  but  of  the  follow- 
ing only  one  each  :  T,  crolus,  Cram. ;  T.  togarna.  Hew.  ;  TheelopM 
tephrma^  Hiibn.  (this  had  a  peculiar,  strong,  rather  disagreeable 
odour)  ;  Oallipsyche  thius,  Hdbn. ;  and  Catoehry$ops  hannoy  Stoll, 
this  last  sitting  head  downwards  and  opening  its  hind-wings  at 
intervals.  ^ 

The  Pierines  were  represented  by  a  fair  number  of  species,  but 
few  of  them  were  common,  indeed,  of  the  following  single  specimens 
only  were  taken :  Terias  nutCy  Cram.,  a  male ;  T,  leuce,  Boisd.,  a 
female,  the  only  specimen  met  with  ;  T.  elatheay  Cram.,  a  male,  an 
aberration  with  the  black  streak  obsolescent ;  Sphanogona  gratio»y 
Dbl.  and  H.,  a  female ;  Enantia  (DUmorphia)  melUey  Clerck,  a  male 
(two  were  netted,  but  unfortunately  the  female  got  away)  ;  and  the 
"  Black- White"  Euterpe  critiaSy  Feld.,a  male ;  as  regards  the  last  named 
I  fear  I  did  not  notice  at  the  time  how  closely  it  mimics  some  of  the 
black  and  red  PapilioSy  notably  P.  serapis,  Boisd.  (?  iphidamaSy  Fabr.), 
a  species  that  I  took  at  Cartagena.  The  genus  Terias  was  much  to 
the  fore ;  in  addition  to  those  already  mentioned  several  T,  alhuU, 
Cram.,  were  taken,  some  of  them  remarkably  small ;  also  of  T.  pliiaity 
Cram.,  four  males ;  and  of  T,  deliay  Cram  ,  three  femalee,  all  of  "  dry  *' 
type,  and  one  of  the  extreme  dry  form  named  by  Butler  peniitent. 
Two  females  of  Meganostoma  cerbera,  Feld.,  were  captured;  this 
species,  of  which  Felder  called  the  dry  season  form  therapity  appears 
to  me  to  be  quite  distinct  from  M,  c€Moniay  Stoll.  Of  Daptenourt 
lyoimniay  Cram.,  I  took  one  of  each  sex.  Altogether  I  took  six  speci- 
mens of  Sphanogona  arbela^  Hiibn.,  four  males  of  the  ordinary  yellow 
form  (one  of  the  form  xanthochlora,  Koll.),  and  a  female  of  the 
unusual  pale  form.  Undoubtedly  the  most  conspicuoat»  Pierine  was 
the  large  and  handsome  "  Brimstone  *'  Amgnthia  marulay  Fabr.  This 
was  only  seen  on  one  especially  hot  morning  (March  2l8t)  when 
several  of  both  sexes  were  observed  flying  strongly  close  by  the 
Ithomiine  locality  ;  1  only  secured  one  male,  and  as  the  day  wore  on 
the  species  disappeared. 

There  was  more  than  the  usual  crowd  of  Skippers ;  but  in  the 
Neotropical  Region  Skippers  are  so  common,  often  so  iuconspicaoos 
in  colour,  and  the  allied  species  so  difficult  to  distinguish,  that  one  ii 
apt  to  neglect  them  in  the  presence  of  more  attractive  game;  for 
truly  the  most  scientiflc  Entomologist  is  but  human  ! 

Of  the  )ong-tailed  Eudamas  proteuSy  Linn. ,  and  E,  mryc/ef ,  Latr., 
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but  one  each  was  secured,  though  there  were  plenty  about.     Of 

Prenes  nycfelius,  Latr.,  I  took   two ;    of   Heliopetes  laviana^   Hew., 

three ;   of   Jlesperia   syrichthus,   Fabr.,  two ;    of    Gorg^ythion  hegga^ 

Prittw.,  three.     Of  all  the  following  there  were  but  single  examples 

in  my  bag: — Cgcloglypha  thrasghulus,  Fabr. ;  Chiomara  gesta^  H.-S. ; — 

the  three  species  last  named  all  curve  the  fore-wings  downwards,  like 

our  Thannos  tages,  Linn. — the  conspicuous  black  and  red  Pgrrhopgge 

eharyhdU^  Dbl.  and  H.  ;  Mylon  z^phus,  Butl. ;  Cogia  calchas,  H.-S. ; 

Epeus  veledti^  Qodm.  and  S.  ;  Mnesfheus  ithoria^  Butl.  ;   Pellicia^  sp. 

prop,  bromio,  Mab. ;  P.  dimidiata,  Ploetz  ;  Metron  leucogaster,  Butl. ; 

Megitfias  felafa,  H.-S. ;  Methionopsis  ina,  Ploetz»;    ThgmeUcus  dares^ 

Ploetz ;  and  Niconindea  merenda^  Mab.    But  the  most  attractive  of  the 

group  was  Cargsfus  coryna^  Hew.,  with  its  brilliant  '•  silver-washed  " 

under-side ;  the  only  specimen  seen— just  where  the  upper  water- 

course  leaves  the  stream— was  settled  upon  a  mass  of  si  I  very- white 

shale,  which  shone  in  the  sunlight  with  the  same  metallic  lustre  as  the 

Butterfly'.     Possibly  the  result  of   mere  chance,  this  is  certainly  the 

most  remarkable  instance  of  cryptic  colouring  that  I  have  met  with. 

A  few  day-flying  moths  taken  in  the  same  locality  must  be  men- 
tioned;  single  specimens  occurred  of  each.  The  Arctia-like  Syntomid 
Clenucha  venosa,  Walk.,  at  the  flowers  of  a  white  composite  ;  the 
black  Geometer  with  white  transverse  bar  across  the  fore-wings 
Ephialtias  iryma,  Schaus  ;  and  the  black,  orange-tipped  Geometer 
Josiomorpha  cruciafa,  Butl.,  which  proved  tenacious  of  life.  These, 
with  a  very  elegant  Agrionine  Dragon-fly  having  carmine  patches  at  the 
base  of  the  wings  (near  to  Agrion  brightwelU,  Kirby,  and  eajn^  Dru.), 
complete  my  list  of  captures  in  the  best  locality  that  it  has  been  my 
good  fortune  to  visit. 

The  arc-light  in  the  patio  of  the  (not  very)  Grand  Hotel  proved 
extremely  attractive  to  big  moths  as  well  as  to  numerous  large 
Lncustids. 

Syntomids  : — Cosmosbma  teufhras^  Walk.,  one ;  Eitcereon  setosum, 
Sepp,  two. 

Arctiids :— Berthoidia  specularis,  H.-S.,  a  beautiful  insect,  one; 
Ammalo  insulata,  Walk.,  two  ;  Utetheisa  omatriXj  Linn.,  one  ;  Ecpati' 
theria  muzina,  Oberth.,  one. 

Sphingid  : — Dilophonota  ello,  Linn.,  three. 

Noctuids:— The  Boarmid-like  Synia  hypnosis^  Hiibn.,  one  ;  the 
huge  and  variable  Erebus  odoruSy  Linn.,  quite  common,  ten  ;  E, 
genohia,  Fabr.,  one ;  and  the  Quadrifid  Yellow  Under-wing  Hypocala 
filicornis^  Guen.,  one.  To  these  must  be  added  the  Boarmid  Geo- 
meter Oxydia  veruliay  Cram. 
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The  large  Skipper,  Perichares  eorydon^  Fabp.,  turned  up  in  one  of 
the  court-jards  bj  day,  and  a  recently  dead  specimen  pf  the  Nym- 
phaline,  Catonephele  ni/ctimus,  Westw.,  a  male,  was  found  on  the  floor. 

With  the  moths  were  numerous  big  Locustids,  allied  to  the  Kity- 
did  ;  a  green  Phaneropterine  and  a  brown  Conocephaline. 

On  March  29th,  proceeding  to  La  Guaira  to  join  the  homeward- 
bound  steamer,  we  got  out  at  Zigzag  station,  1500  ft.  above  the  sea, 
and  completed  the  journey  on  foot,  a  walk  that  I  should  much  like  to 
repeat.  The  road,  right  down  to  the  coast,  presented  all  the  appear- 
ance of  very  heavy  rain  within  a  few  days  previously.  Insects  were 
most  numerouH  between  the  station  and  about  1000  ft.,  below  this 
vegetation  became  nparse,  and  later  on  clouds  overspread  the  sky. 
The  most  abundant  butterfly  was  Phyciodes  leucodesma,  Feld.,  with  its 
somewhat  gliding  flight,  but  P.  anieta^  Hew.,  and  Terim  albula.  Cram., 
were  also  common,  as  was  the  handsome  scarlet  and  black  fleliconiui 
hydara.  Hew.  A  much  smaller,  but  lovely  black  and  red  butterfly, 
Hmmafera  pyramus^  Fabr.,  was  taken  on  the  railway  track.  Other 
Nymphalines  captured  were  Oolanisjulia,  Fabr.,  two  ;  ^Ica  canthara^ 
Dbl.,  one ;  Anartia  amalfhea,  Linn.,  two ;  Djnamine  sara^  Bates* 
three ;  Synchloe  lacinia,  Hubn.,  two  of  the  dark  form,  the  third  of  f. 
anundersii^  Dbl.  and  H.  ;  and  Cyitineura  cana,  Erichs.,  two,  a  ghostly 
looking  thing  with  gliding  flight,  somewhat  like  a  NeptU. 

The  only  Ithomiines  met  with  were  Tithoreafuria,  Stdgr.,  of  which 
I  took  a  female  at  about  1300  ft.,  and  Pteronymia  vietorina^  Hew.,  of 
which  I  took  one,  and  possibly  saw  others,  at  about  1000  ft.  Of 
Eueides  isabella,  Cram.,  f.  hubncri,  M6n.,  I  got  but  a  single  example. 
The  Erycinids  were  limited  to  Nymphidium  molpe,  Hiibn.,  and  CharU 
aryyrodineSy  Bates,  one  of  each. 

Satyrines  were  notable  for  quality  rather  than  quantity,  single 
specimens  wore  taken  of  Eupiychin  hertnes,  Fabr.  ;  E.  heshne,  Sulz., 
and  E.  mollina,  Hiibn.,  the  last  named  a  whitish  species  not  taken 
elsewhere. 

Skippers  were  but  moderately  numerous,  those  taken  were : 
Chiomara  gesta,  H.-S.,  one  ;  the  very  neat  little  Heliopetes  domicelloy 
Erich.,  three  ;  Zophyrion  safyrina,  Feld.,  one,  a  species  well  named, 
since  the  ocelli  on  its  under  surface  are  very  suggestive  of  a  Satyrid  ; 
and  Staphylus  mazans,  Beak.  (a$calaphus,  Stdgr.),  one. 

If  Skippers  were  but  moderately  numerous,  Blues  were  decidedly 
scarce,  for  my  bag  included  only  Thecla  rufofutea^  Hew.,  one,  at  about 
750  ft.,  and  T,  togama^  Hew.,  two,  one  taken  just  below  Zigzag,  the 
other  as  low  as  500  ft. 
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Pierines  were  fairly  numerous,  but  not  so  easy  to  catch,  con- 
»picuou8  among  them  was  GalUdryas  euhule,  Linn.,  though  not  really 
common,  the  specimens  were  large.  Of  Sphanogona  gratiosa,  Dbl.  and 
H.,  a  female  was  taken,  but  others  seen  (at  Cartagena  this  butterfly 
was  noted  as  flying  low  and  through  bushes)  ;  a  female  Dapionoura 
lyeimnia^  Cram.  (f.  polyhymnia,  Feld.),  contrary  to  precedents,  had  a 
rich  sweet  scent.  Of  Fieris  calydoma,  Boisd.,  I  brought  home  two 
males,  also  a  male  of  another  Fieris,  of  which  Dr.  Dixey  says  : — 
"  probably  undescribed,  near  sevaia^  Feld."  This  was  taken  at  an 
altitude  of  about  1300  ft.,  close  to  the  track.  There  were  several 
good-sized  "Whites  about  that  declined  to  be  oaught,  it  is  possible  that 
among  them  there  may  have  been  others  of  this  interesting  species. 

Between  2  and  4  p.m.,  from  about  1000  ft.  down  to  about  500  ft., 
the  Hypsid  day-flying  moth,  Fhaloe  lorza,  Boisd.,  was  in  abundance. 
li»  flight  is  slow  and  heavy,  suggesting  ii  pale,  dingy  Heliconiiu  ;  nine 
specimens  were  takbn,  eight  of  them  proved  to  be  females.  Among 
the  last  butterflies  taken  were  Fhyciodes  liriopCy  Cram.,  and  a  tattered 
Bypanartia  lethe,  Fabr.,  both  at  about  750  ft. 

At  the  decidedly  dirty  Hotel  Neptuno,  a  fine  specimen  of  the 
large  Brassoline,  Caligo  memnon,  Feld.,  was  awaiting  my  arrival ;  it 
had  been  pinned  upon  the  wall  two  days  before  by  the  obliging 
interpreter  who  knew  my  fancies. 

The  next  morning  was  devoted  to  a  stroll  along  the  coast  towards 
the  east,  anxiety  as  to  the  arrival  of  the  steamer  preventing  any 
lengthy  expedition.  The  best  spot  reached  was  a  neglected  cemetery 
by  the  sea-side,  where  we  found  Fhyciodes  leucodesma,  Feld.,  common  ; 
P.  liriope,  Cram. ;  Anartia  amalthea,  Linn.,  tattered  ;  Terias  albula^ 
Oram.,  common,  one  very  large  ;  Fieris  phileta^  Fabr.  {monmte,  auct.), 
two  males — this  species  I  have  always  met  with  close  to  the  shore ;  P. 
ealydonia,  Boisd.,  a  male  ;  Nica  canthara,  Dbl.,  two ;  Mechanitis  verita- 
hilUy  Butl.,  one  ;  Heliopetes  armliey  Linn.,  one ;  another  Skipper  was 
Bolla  sp.,  of  which  three  specimens  were  obtained  (Mr.  H.  H.  Druce 
says  that  there  is  one  specimen  of  this  species  in  the  Godman  col- 
lection unnamed)*;  and  Ageronia  ferentina,  Godt.,  settled  on  the  pale 
grey  trunk  of  a  palm,  which  it  closely  matched  in  colour. 

Anosia  archippus^  Fabr.,  was  seen  a  little  way  beyond  the  ceme- 
tery on  a  purple-flowered  Asclepias. 


*  I  luiTe  to  thank  Mr.  H.  fl.  Druce  for  the  great  trouble  that  he  took  in  determkiiug  my 
BluM  nod  Skippers. 
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While  walking  down  to  the  ship  I  picked  up  from  the  pavement 
a  fine  water-beetle,  Rydrophilus  insularis,  Castelu. 

So  ended  my  fortnight  in  Venezuela,  yielding  in  butterflies  alone 
492  specimen?,  of  124  species,  of  which  53  were  represented  bj  single 
examples.  Let  me  add  that  I  found  the  Venezuelans  civility  itself, 
and  my  operations  were  in  no  wise  interfered  with. 


Twitchen,  Mortehoe,  B.S.O. : 

December  Uth,  1907. 
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XIV.  Studies  of  the  Blattidae.    By  R.  Shblfobd,  M.A., 
F.LS. 

[Read  Jane  6th,  1906.] 

Plates  XIV— XVI. 

I. 
Remarks  on  the  Sub-Families  EcroBiiNiB  and  Phyllo- 

DROMIIN^. 

A  careful  study  of  the  genera  composing  the  sub-families 
Ectolninse  and  Phyllodromiinse  has  convinced  me  that  the 
characters  usually  employed  to  discriminate  the  members 
of  the  respective  sub-families  are  so  diverse  in  structure 
even  within  generic  limits  that  but  little  reliance  can  be 
placed  on  them  as  criteria  of  distinction.  The  short  trans- 
verse supra-anal  lamina,  the  presence  of  a  triangular  apical 
field  in  the  wings  or  of  a  large  reflected  apicfd  area,  and 
the  sparse  armature  of  the  femora  are  the  so-called 
diagnostic  features  of  the  Ectobiinea.  Tet  nearly  all  the 
species  of  the  genus  Anaplecta,  and  many  species  of  the 
genus  Theganopieryx  have  the  supra-anal  lamina  produced 
and  triangular ;  again,  the  triangular  apical  field  appears 
in  numerous  species  of  Phyllodromiinae,  sometimes  much 
reduced  in  size  but  often  as  large  as  in  Eddbia  lapponica,  L. ; 
now  as  the  presence  of  this  apical  field  is  more  or  less  a 
mechanical  result  of  a  peculiar  method  of  wing-folding,  it 
is  a  character  that  may  be  expected  to  re-appear  in  other 
sub-families  otBlattidsf,  and  such  indeed  is  found  to  be  the 
case,  too  much  importance  therefore  should  not  be  attached 
to  it  alone  as  a  diagnostic  feature.  The  armature  of  the 
femora  is  also  unsatisfactory;  for  though  the  posterior 
femora  of  JBdobia  and  of  Anaplecta  are  armed  with  only 
two  spines  on  the  anterior  margin  beneath,  in  Pamdectobia 
and  ThegaTwpierfx  they  are  frequently  strongly  spined, 
whilst  in  ChrastoUatta  and  Calcblatta,  two  Phyllodromiine 
genera,  the  femora  are  most  sparsely  armed.    It  will  be 
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seen  by  the  foregoing  that  the  Ectobiinse  and  PhyllodromiinaB 
possess  features  common  to  both  sub-families,  and  the 
question  arises  as  to  whether  there  does  exist  a  character 
that  can  be  relied  on  as  a  diagnostic  criterion  of  sub-£Gunily 
rank.  I  own  to  having  been  nearly  completely  baffled  in  my 
search  for  such  a  character,  and  I  have  seriously  considered 
the  advisability  of  transferring  the  eenera  EctMa  and 
Hololampra  (  =  Aphlehia)  to  the  PhyUodromiinae,  leaving 
in  the  depauperated  Ectobiinae — ^henceforth  to  be  called, 
following  de  Saussure,  the  Anaplectinas — only  the  genus 
Anaplecta  and  a  new  genus  described  below. 

However,  it  is  not  necessary  to  make  such  a  revolutionary 
change,  for  I  believe  that  I  have  hit  on  a  feature  of  great 
use  in  distinguishing  the  members  of  the  two  sub-families 
in  question,  namely,  the  form  of  the  vena  ulnaris  of  the 
wing.    This  vein  is  either  simple  or  bifurcated  or  else 
ramose,  and  it  is  to  be  noted  that  when  this  vein  is  ramose 
a  reduction  in  size  of  the  triangular  apical  field  generally 
ensues,  the  reduction  leading  on  in  many  cases  to  entire 
obliteration.     Moreover  it  is  possible  to  trace  a  shifting 
backwards  of  the  apical  triangle ;  in  Ectobia  lapponica,  L., 
this  field  is  close  to  the  anterior  margin  of  the  wing  so  that 
the  median  vein  and  ulnar  vein  impinge  on  its  upper 
border,  and  do  not  attain  the  outer  margin  of  the  wing ; 
in  such  a  species  as  Theganopteryx  consperm,  Ss&,  the  api^ 
triangle  is  shifted  back  so  that  the  median  vein  and  the 
upper  branch  of  the  bifurcated  ulnar  vein  reach  the  outer 
margin  of   the  wing,  anterior  to  the  apical  triangle  and 
only  the  lower  branch  of  the  ulnar  vein  impinges  on  it ;  in 
many  species  of  Fhyllodromia  the  median  vein  and   the 
numerous  branches  of  a  ramose  ulnar  vein  all  reach  the 
outer  margin  of  the  wing,   the   apical   triangle  •  having 
undergone  a  further  backward  shifting;  finally  we  have 
those  forms,  such  as  the  species  of  Pseudomops  in  which 
the  apical  triangle  has  disappeared  entirely,  and  in  lliese 
the  anterior  part  of  the  wing  projects  beyond  the  posterior 
part,  producing  a  marked  sinuosity  of  the  outer  margin* 
Taking  into  consideration  the  great  range  of  variation  of 
these  characters,  I  find  it  not  possible  to  use  them  as  criteria 
of  sub-fftmily  rank,  except  to  this  extent,  that  all  forms 
with  a  single  or  bifurcate  ulnar  vein  and  a  conspicuous 
triangular  apical  field  may  be  regarded  as  Ectobiinse,  imd 
those  forms  with  ramose  ulnar  vein  as  Phyllodromiinse, 
whether  the  apical  triangle  is  present  reduced  or  absent. 
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Brief  diagnoses  of  these  two  sub-families  may  be  given 
as  follows : — 

ECTOBIIN^ — Femora  spined  beneath;  sub-genital  lamina 
of  female  not  provided  with  valves;  supra-anal  lamina  net 
quadrate  or  lobate ;  vnngs  when  present  with  a  conspicuous 
triangular  apical  field  or  reflected  apical  area,  the  uln^ir 
vein  simple  or  bifurcate ;  tarsi  withmt  pulvUlL 

Phyllodromiin^. — Femora  spined  beneath  ;  sicb-genital 
lamina  of  female  not  provided  with  valves;  supra-anal 
lamina  not  guadrale  or  lobcUe;  wings  when  present  with 
or  vnthout  a  triaTigular  apical  fields  never  with  a  reflected 
apical  area,  the  ulnar  vein  ramose  ;  tarsi  without  pulvilli. 

In  spite  of  this  new  importance  attached  to  the  form  of 
the  vena  nlnaris  of  the  wings  only  three  changes  of  genera 
are  necessitated,  viz.  Fseudectobia  is  transferred  from  the 
EctobiinsB  to  the  Phyllodromiinoe ;  Hemithyi*socera,  Sss., 
and  Mallotoblaita,  Sss.  and  Zhntn.,  from  the  Phyllodro- 
miinsB  to  the  Ectobiinae.  Fseudectobia  was  considered  by 
de  Saussure  as  a  division  only  of  the  genus  Theganopteryx, 
Br.,  but  such  species  as  P.  insularis,  Sss.,  and  F.  liturifera, 
St&l.,  in  their  general  tacies  are  quite  Phyllodromiine  in 
appearance  and  moreover  have  the  femora  strongly  spined, 
whilst  the  supra-anal  lamina  in  some  species  is  produced. 
Eemithyrsocera  nigra,  Br.,  and  JST.  histrio,  Burm.,  have  been 
actually  re-described  by  de  Saussure  (Mel.  Orthopt.  ii, 
pp.  50  and  52,  1869)  as  Theganopteryx  indica  and  Th. 
jucunda  respectivelv,  surely  sufficient  testimony  to  the 
difficulty  of  discrimmating  between  Ectobiinae  and  Phyllo- 
dromiinsB,  if  no  account  is  taken  of  the  form  of  the  vena 
ulnaris  alarum.  MallotoUatta  is  placed  by  de  Saussure 
and  Zehntner  with  some  doubt  in  the  Phyllodromiinse, 
and  the  sub-family  EctobiinsD  is  suggested  by  these 
authors  as  the  correct  resting-place  for  this  interesting 
^nus.  If  the  form  of  the  vena  ulnaris  alarum  in  con- 
junction with  the  extent  of  the  triangular  apical  field  is 
consulted  by  systematists,  I  believe  that  little  or  no 
difficulty  will  be  experienced  in  deciding  into  which  of  the 
two  sub-families  a  given  species  is  to  be  placed.  Some 
exceptions,  it  is  true,  must  be  noted;  firstly,  the  new 
genus  described  below  on  page  247,  which,  though  quite 
evidently  closely  allied  to  Anapleda,  nevertheless  has  the 
vena    ulnaris    alarum    ramose;    secondly,    Phyllodromia 
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germanica,  h.,  and  allied  species  such  as  P.  parenih^ 
Qerst,  P.  madecassa,  Sss.,  and  P.  humbertiana,  Sss.,  which 
have  the  vena  ulnaris  alarum  simple  or  bifurcate;  in 
these  species  however  the  trianralar  apical  field  is  much 
reduced,  and  for  the  present  they  must  be  regarded  as 
forms  transitional  between  the  PhyllodromiinaB  and  Ecto- 
biinae.  The  species  difficUis,  Sss.,  and  massiise,  Sss.,  I  remove 
from  the  genus  Phyllodromia  to  Theganopteryx ;  in  these 
the  supra-anal  lamina  is  shortly  produced  or  transverse, 
which  character  in  conjunction  with  the  prominent  tri- 
angular field  and  simple  or  bifurcate  vena  ulnaris,  renders 
their  transfer  only  logical. 

The  genus  Pachnepteryx,  Br.,  I  am  unable  to  place  with 
certainty  since  I  have  seen  no  examples  and  the  wing- 
venatiou  of  the  known  species  has  never  been  described. 
It  is  quite  evident  that  Thyrsocera  histrio,  Burm.,  caoDot 
be  referred  to  the  genus  Pachnepteryx  as  suggested  by 
Brunner  (Nouv.  Syst  des  Blatt,  p.  116,  1865),  it  belongs 
to  the  genus  HemUhyrsocera.  I  agree  with  de  Saussure 
in  relegating  Chorisonewra  to  the  sub-&mi]y  Oxyhaloin© 
(  =  PlectopterinsB). 

Genus  Maxlotoblatta,  Sss,  and  Zhntn. 
MallotdblcUta  obsmira,  n.  sp. 

(^ .  Head,  pronotam  and  tegmina  with  sparse  erect  hairs.  Bufo- 
castaneoQs.  Vertex,  antennas  at  the  base,  abdomen,  1^^  and  cerd 
testaceous.  Pronotum  trapezoidal,  sides  deflexed  with  the  lateral 
and  anterior  margins  hyaline,  disc  rofo-castaneoos  with  sometiiDes 
an  irregular  central  macula  teetaceons  in  colour.  Mediastinal  and 
marginal  fields  of  tegmina  hyaline ;  wings  hyaline  with  the  veiiM 
rufo-fuBCous.  Tegmina  with  thirteen  to  fifteen  costal  veins,  the 
most  distal  ones  branched,  radial  vein  bifurcated,  discoidal  field 
traversed  by  six  longitudinal  veins,  anal  vein  reaching  the  sntuitl 
margin  at  one-third  of  its  length.  Wings  with  nine  to  ten  oosfcid 
veins,  their  extremities  swollen,  radial  vein  bifurcated,  median  vein 
simple,  ulnar  vein  simple,  first  axillary  vein  bifurcated,  triangular 
apical  field  prominent,  projecting  beyond  the  anterior  part  of  the 
wing.  Anterior  femora  armed  on  the  anterior  margin  beneath  in 
the  proximal  half  with  three  long  spines,  in  the  distal  half  with 
numerous  short  spines  (type  A  of  de  Saussure);  the  posterior  femors 
are  armed  with  five  spines  on  each  border  beneath  ;  the  formula  of 
the  apical  spines  is  ^,  i,  ) ;  a  genicular  spine  is  absent  from  the 
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anterior  femora.  Supra-anal  lamina  slightly  produced^  trigonal; 
sub^enital  lamina  produced,  irregular  in  shape,  without  styles ;  cerci 
miUilated.  On  each  side  of  the  middle  line  of  the  sixth  abdominal 
teigum  appears  a  mamilliform  tubercle  with  a  small  orifice  at  the 
summit  of  each. 
Total  length  10  mm. ;  length  of  tegmina  7  mm. 

Madras.     Five  examples.     (Oxford  Museum.) 
The  specimens  are^in  bad  condition,  and  the  erect  hairs 
in  some  examples  have  been  rubbed  oflf.     I  have  no  doubt 
however  of  the  correct  generic  position  of  the  species. 


Genus  Theganopteryx,  Br. 

Theganopteryx  apicigera,  Wlk. 

Blatta  apicigera,  Walker,  Cat.  Blatt.  B.  M.  p.  227  (1868). 

i  and  $ .  Rufo-testaceous  or  flayo-teBtaceoa&  Head,  antennae, 
legs  and  c^rci  fusco-castaneous ;  abdomen  testaceous  above,  darker 
below.  Pronotum  trapezoidal,  sides  not  defiexed,  with  hyaline  lateval 
maigins.  Tegmina  with  the  apices  fuscous,  the  part  of  the  right 
tegmen  overlapped  by  the  left,  hyaline,  twelve  costal  veins,  anterior 
ulnar  vein  quadri-ramose,  posterior  ulnar  vein  simple.  Wings  hyaline, 
apex  infuscated,  marginal  field  flavo-testaceous,  ten  to  eleven  costal 
veins,  their  extremities  swollen,  median  vein  simple,  ulnar  vein 
bifurcate,  first  axillary  vein  tri -ramose,  triangular  apical  field 
conspicuous  but  not  projecting  beyond  the  anterior  part  of  the 
wing.  Anterior  femora  not  spined  beneath,  mid-  and  posterior 
femora  with  two  or  three  spines  only  on  each  margin  beneath  ; 
formula  of  apical  spines  J,  1,  f ;  no  genicular  spine  on  anterior 
femora.  Supra-anal  lamina  of  male  short,  rounded,  of  female 
slightly  produced ;  sub-genital  lamina  of  male  ample,  with  two 
styles.  Ootheca  with  a  longitudinal  crest  and  carried  with  the 
crest  uppermost,  so  that  the  eggs  are  vertically  disposed.  Cerci 
elongate. 

Type  (90    Total  length  11  mm. ;  length  of  tegmina  9*5  mm. 
6'  »        »»         9  mm,;      „  „        8  mm. 

$.  „        „  11  to  12  mm.;  length  of  tegmina  9  to  10  mm. 

Java  {Wallace — Type),  Sumatra  {IVeyers),  Sarawak, 
Bo&NSO  {Shelfcrd),     Nine  examples.     (Oxford  Museum.) 

The  position  of  the  ootheca  when  carried  by  the  female 
before  deposition  is  not  a  character  of  sub-family  import- 
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ance;  ia  all  the  Ectobiinse  the  ootheca  is  carried  in  the 
way  described  above,  but  it  is  so  carried  also  by  Ellipsidium 
and  some  species  even  of  Phyllodromia. 

Theganopteryx  bouvieriy  n.  sp. 

i .  Testaceous.  Head  rufous,  antennso  testaceous ;  pronotum 
rufous,  with  hyaline  borders,  a  central  line  and  a  broad  crescentic 
macula  in  the  hinder  part  of  the  disc,  testaceous;  tegmina  pale 
testaceous,  hyaline ;  wings  hyaline  with  the  veins  testaceous ; 
abdomen  above  rufous,  beneath  castaneous;  legs  and  cerci  rufous. 
Pronotum  transversely  hexagonal,  the  postero-lateral  borders  one- 
third  the  length  of  the  posterior  margin ;  the  posterior  margin 
obtusely  angled.  Tegmina  with  twenty-one  costal  veins;  ulnar 
vein  with  eleven  oblique  branches,  posterior  ulnar  not  vimble. 
Wings  with  seventeen  costal  veins,  the  last  two  or  three  bifurcate, 
their  extremities  slightly  swollen,  ulnar  vein  bifurcate  before  the 
middle,  first  axillaiy  vein  tri-ramose,  triangular  apical  field  large, 
but  not  projecting  beyond  the  anterior  part  of  wing.  Anterior 
femora  with  no  spines  beneath,  posterior  femora  with  two  spines 
on  each  margin  beneath  ;  formula  of  apical  spines  1, 1,  f  ;  genicular 
spines  on  all  the  legs.  Supra-anal  lamina  produced,  triangular, 
sub-genital  lamina  without  styles. 
Total  length  12 '5  mm.  ;  length  of  tegmina  10  mm. 

Diego  Suarez,  Madagascar  {AUuavd,  April  1896). 
Seven  examples.     (Paris  Museum.) 

Named  in  honour  of  Professor  Bouvier,  to  whom  I  am 
indebted  for  the  opportunity  of  examining  an  interesting 
collection  of  Blaitidm  in  the  Paris  Museum. 

Theganopteryx  gamhiensis,  n.  sp. 

^ .  Coloration  almost  the  same  as  in  Ectobia  lapponica,  L. ;  head 
piceous,  antennsB  fuscous  ;  pronotum  castaneous,  anterior  and  lateral 
margins  hyaline ;  tegmina  flavo-testaceous,  marginal  field  hyaline ; 
wings  infuscated  ;  abdomen  fuscous  with  testaceous  lateral  margins 
above  and  below,  the  last  two  segments  and  the  supra  anal  lamina 
testaceous  above ;  first  pair  of  coxsa  testaceous,  second  and  third 
pairs  tipped  with  testaceous,  first  pair  of  femora  castaneous,  second 
pair  castaneous  at  apex  and  along  lower  margin  the  remainder 
testaceous,  (third  pair  missing),  tibiae  testaceous  tipped  with  cast- 
aneous, spines  testaceous ;  cerci  fuscous.  Tegmina  with  ten  costal 
veins,  radial  vein  ramose  at  extremity,  anterior  ulnar  vein  bi- 
furcated,  posterior    ulnar    multi-ramose.     Wings   as   in   Ectobia 
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lapponica,  L.  Supra-anal  lamina  shortly  triangular ;  ante-pen nlli- 
mate  segment  with  posterior  border  notched  ;  sub-genital  lamina 
produced,  rounded,  without  styles,  the  sternum  of  the  preceding 
figment  represented  by  two  lateral  lappets,  the  central  part  concealed 
beneath  the  preceding  sternum. 
Total  length  13  mm. ;  length  of  tegmina  11  mm. 

Gaiibia.     One  example  (Oxford  Museum). 

This  species  is  remarkably  like  Ectohia  lapponica,  L.,  the 
resemblance  extending  to  the  wing  structure ;  the  venation 
of  the  tegmina  is  however  suflBcient  to  separate  the  species. 

The  following  table  shows  the  difierences  between  the 
four  known  species  of  Theganopteryx  from  W.  Africa  : — 

1.  Pronotum  bordered  with  hyaline. 
2.  Tegmina  not  black. 
3.  Tegmina  with    20   to    22  costal 
veins,   wing  venation   diflferent 
from  that  of  E.  lapponica    .     .  T.  senegalensisy  Sss. 
3'.  Tegmina  with   10  costal  veins, 
wing   venation   exactly   as    in 

E.  lapponica T.  gambiensis,  mihi. 

2*.  Tegmina  black T,  alhiopicaj  Sss. 

1'.  Pronotum  not  bordered  with  hyaline  .  T.  nitidct^  Borg. 

BlcUta  amcena,  Wlk.,  ^,  appears  to  be  the  same  as  T.  sene- 
ffalensis,  Sss.,  but  the  female  is  a  species  of  Temnopteryx ; 
a  specimen  from  Natal  under  the  same  name  in  the  British 
Museum  is  a  distinct  species  of  Theganopteryx.  I  doubt 
if  BlcUta  ftilvipcs,  Wlk.,  can  be  separated  from  BlcUta 
amosna,  Wlk.,  $. 

Theganopteryx  sethiopica,  Sauss. 

The  form  of  the  "  titillator  "  is  shown  in  Plate  XV,  fig.  3, 
it  is  almost  identical  in  Th,  senegalensis^'Sskiiss, 

Genus  Hemithyrsocera,  Sss. 

This  is  not  a  satisfactory  genus,  unless  it  is  restricted  to 
one  species,  histi^,  Burm.,  which  has  plumose  antennaB  in 
both  sexes,  and  exhibits  a  remarkable  form  of  sub-genital 
lamina  in  the  male ;  in  the  other  species  the  antennae  are 
inconspicuously  pilose  in  the  male  sex  and  not  pilose  in  the 
female,  and  there  is  really  little  to  prevent  the  inclusion  of 
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the  species  in  the  genus  Thcgwrnpteryx ;  in  some  of  the 
species  the  posterior  ulnar  vein  of  the  tegmina  is  markedly 
angled,  in  others  it  is  not.  The  form  of  tlie  "titillator" 
in  H.  lateralis,  Wlk.  ( =  iZ".  major,  Br.)  is  shown  in  Plate 
XV,  fig.  2,  and  is  seen  to  be  very  different  from  that  in 
Th.  ostkiopica,  Sbs.  ;  unfortunately  we  know  so  little  of  the 
structure  of  this  organ  in  the  BlattidsB,  that  at  present 
we  can  make  no  use  of  it  in  generic  distinctions.  Tlie 
titillator  of  H.  histrio,  Burm.,  is  almost  the  same  as  in 
K  lateralis,  Wlk. 

The  synonymy  of  Remithjrsocera  histrio,  Burm.,  is  here 
given : — 

Tkyrsocera  histrio.  Burin.,  Handb.  Ent.  ii,  p.  499,  n.  T 
(1838). 

Blatta  lateralis,  Serv.,  Ins.  Orth.  p.  107  (1839). 

Phyllodromia  inversa,  Br.,  Nouv.  Syst.  d.  BlatL  p.  96, 
n.  8  (1865). 

Pseudomops  Jissa,  Wlk.,  Cat.  Blatt.  B.  M.,  p.  213  (1868). 

T/tcganopteiyx  jucitnda,  Sauss.,  Mel.  Orth,  ii,  p.  52 
(1869). 

Thyrsocera  liTieaiicoUis,  Bol.,  An.  Soc.  Espafi.  xix,  p.  302 
(1890). 

The  sub-genital  lamina  and  adjacent  parts  in  the  male 
are  figured  on  Plate  XV,  fig.  1. 

Hemitht/rsocera  ignohilds,  n.  sp 

2 .  Dilfera  from  H.  farrugineaj  Br.,  in  its  snifdler  size  ;  the  golden 
lateral  margiDs  of  the  prouotum  reach  the  anterior  margin,  but  are  not 
curved  inwards  here  to  the  extent  that  they  are  in  femiginea ;  the 
posterior  legs  and  the  tips  of  the  cerci  are  ferrugineou?. 

Total  length  12*5  mm.  ;  length  of  tegmina  10  nun. 

No   locality.     (An   identical   specimen   in  the    British 
Museum  comes  from  the  Kbasia  Hills.) 
One  example  (Oxford  Museum). 


Genus  EscALA,  no  v. 

Allied  to  Theganopteryxj  Br.,  but  the  sub-genital  lamina  of  the 
male  bearing  an  asymmetrical  lobe  which  may  be  unarmed,  or 
armed  with  a  series  of  hooks  or  replaced  by  a  stout  hook  ;  the  right 
style  sometimes  absent,  the  left  style  accnminate.  Supra-anal 
lamina  produced,  triangular,  not  projecting  beyond  the  aub-genital 
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lamina ;  cerci  elongate.  Wrngs  with  median  and  vhiar  veins  nsiple, 
reaching  the  onter  margin  of  the  wing,  anterior  to  the  somewhat 
inoonapicuoiis  apical  triangle. 

Escala  circumducta,    Wlk.     (Plate  XV,  fig.  4.) 
Blatla  circumducta,  Walker,  Cat.  Blatt.  B.  M.  Siippl. 
p.  142  (1869). 

<^.  Testaceous.  Head  rufo-castaneous ;  antenna?,  palpi  clypeue 
testaceous.  Pronotum  with  the  disc  rufous,  lateral  and  anterior 
margins  hyaline  and  a  central  testaceous  macula.  Tegmina  with 
twelve  costal  veins,  mediastinal  vein  bifurcate,  radial  vein  with 
extremity  ramose.  Wings  dear  hyaline,  with  ten  costal  veins, 
radial  vein  bifurcate  near  the  apex,  apical  triangle  elongate  but 
narrow,  first  axillary  vein  tri-ramose.  Posterior  femora  with  three 
spines  on  anterior  margin  beneath,  four  on  posterior  margin ; 
formula  of  apical  spines,  \y  },  \,  no  genicular  spine  on  anterior  femora. 
Supra-anal  lamina  produced,  triangular,  but  doubled  on  itself  so 
that  in  dorsal  view  the  apex  cannot  be  seen  and  the  lamina  appears 
then  to  be  short  and  transverse.  Sub-genital  lamina  ample,  semi- 
circular in  outline.  The  left  style  acuminate,  the  right  absent,  the 
lobe  bearing  five  curved  hooks  bent  over  the  edge  of  the  sub-genital 
plate.     Cerci  elongsAe. 

Total  length  14  mm. ;  length  of  tegmina  11*5  mm. 

Adelaide,  S.  Austraua.  Five  specimeua,  including 
the  type  (Oxford  Museum). 

Escala  longmsmda,  Wlk.    (Plate  XV,  fig.  5.) 
Biatta  longiuscvla,  Walker,  Cat   Blatt.    B.  M.  Suppl, 
p.  143  (1869). 

(J.  Testaceous;  head  rufo-testaceous ;  lateral  and  anterior  mar- 
gins of  pronotum  hyaline.  Tegmina  with  nineteen  costal  veins, 
radial  vein  not  bifurcate,  not  ramose  at  extremity,  anterior  ulnar 
vein  bifurcate,  posterior  ulnar  multi-ramose.  Wings  as  in  preceding 
species.  Posterior  femora  with  five  spines  on  each  margin  beneath, 
formula  of  apical  spines  \y  1,  |,  genicular  spines  on  all  the  femora. 
Supra-anal  lamina  produced,  trigonal;  sub-genital  lamina  as  in  the 
preceding  species,  the  right  style  absent,  the  lobe  modified  to  form 
a  stovt  do«ble-pointed  hook;  ceroi  eloi^te,  their  apices  carved 
downwards. 

Total  length  13  mm.;  length  of  t^miaa  11  mm. 

Adelaide.  Four  examples,  including  the  type  (Oxford 
Museum). 
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Escala  insignis,  n.  sp.    (Plate  XV,  fig.  6.) 

^ .  Rufo-testaceous ;  head  castaneous,  anterior  and  lateral  mar- 
gins of  pronotum  hyaline  ;  wings  clear  hyaline  with  rofoaB  shading 
on  either  side  of  the  apical  triangle ;  ahdomen  and  legs  testaceous. 
Tegmina  with  thirteen  costal  veins,  anterior  ulnar  vein  bifurcate, 
posterior  ulnar  vein  ramose.  Wings  with  eleven  costal  veins,  first 
axillary  vein  bifurcate,  apical  triangle  larger  than  in  the  two  preced- 
ing species.  Supra-anal  lamina  not  much  produced,  trigonal ;  sub- 
genital  lamina  ample  with  two  acuminate  styles  and  an  asymmetrical 
lobe,  covered  with  short  setsd  but  not  armed  with  hooks. 

Total  length  11 '5  mm.;  length  of  t^mina  9*5  mm. 

Australia.    Two  examples  (Oxford  Museum). 

This  species  is  structurally  very  close  to  Theganopteryx 
and  may  be  regarded  as  the  least  highly  modified  species 
of  the  genus  Escala,  In  general  facies  the  species  resemble 
each  other  closely,  but  the  nature  of  the  sub-genital 
lamina  afibrds  admirable  specific  characteristics,  and  if  this 
is  examined  there  can  be  no  possible  difficulty  in  distin- 
guishing the  species.  I  have  seen  no  female  examples  of 
the  genus. 

Genus  Anaplecta,  Burm. 
Anapleda  maculata^  n.  sp.    (Plate  XV,  fig.  7.) 

$.  Castaneous;  head  rufous,  antennae  fuscous;  lateral  margins 
of  the  pronotum  and  tegmina  pellucid  ;  a  testaceous  macula  in  the 
centre  of  the  pronotum  but  nearer  the  posterior  than  the  anterior 
margin  ;  wings  infuscated  ;  the  ventral  surface  of  the  abdomen,  the 
legs  and  cerci  testaceous.  Tegmina  with  seven  parallel  costal  veins, 
the  discoidal  field  traversed  by  four  longitudinal  veins,  the  anal  vein 
impressed.  Wings  with  five  costal  veins  joined  by  oblique  venule, 
the  marginal  field  not  dilated,  the  medio-discal  field  crossed  by  six 
transverse  venulee,  the  first  of  which  is  oblique,  no  longitudinal  vein 
dividing  the  apical  part  of  the  medio-discal  field,  two  transverse 
venulse  anteriorly  connecting  the  median  with  the  ulnar  vein,  the 
first  axillary  vein  tri -ramose,  apical  area  two-fifths  of  total  wing- 
length. 

Total  length  6 '5  mm. ;  length  of  tegmina  5  mm. 

PUNDALOTA,  Cetlon  {E.  E,  Green  coll.,  Feb.  1897). 
Two  examples  (Oxford  Museum). 

This  and  at  least  two  other  species  are  in  the  British 
Museum  under  the  label  Phyllodromia  (?)  gyrinoides, 
Wlk.     I  have  compared  A.  mactUcUa,  mihi,  and  the  two 
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following  species  with  Walker's  type  and  find  that  they 
are  quite  diflferent  from  it;  gyrinoides,  Wlk.,  also  from 
Ceylon  is  undoubtedly  a  species  of  Anaplecta.  The  genus 
has  not  hitherto  been  recorded  from  Ceylon.  A.  mamdata 
falls  into  the  section  of  the  genus  that  includes  A,  major, 
Sss.  and  Zhnt.,  A.  dohmiana,  Sss.  and  Zhnt. 

Anaplecta  zeylanica,  n.  sp.     (Plate  XV,  fig.  8.) 

$ .  Small ;  mfo-castaneouB ;  pronotum  and  tegmina  with  the  lateral 
maigins  hyaline  ;  legs  and  cerci  testaceous.  Tegmina  with  six  costal 
veins,  discoidal  field  with  three  longitudinal  veins.  Wings  with  the 
apical  area,  marginal  field  and  veins  pale  fuscous,  six  costal  veins, 
marginal  field  slightly  dilated,  medio-discal  field  crossed  by  four 
transverse  venulie  and  the  median  vein  connected  with  the  ulnar  vein 
by  two  transverse  venulie  near  the  apex,  first  axillary  vein  tri-ramose, 
apical  area  parabolic,  its  basal  margin  not  angled,  nearly  one-half  of 
total  wing-length.  Supra-anal  lamina  produced,  trigonal. 
Total  length,  4  mm.  ;  length  of  tegmina,  3*7  mm. 

Ceylon  {ThwaiteSy  1872).  One  example  (Oxford 
Museum). 

It  is  possible  that  the  species  is  conspecific  with  A,fulvay 
Br.,  from  Burma,  but  the  description  of  that  species  does 
not  include  an  account  of  the  wing  venation. 

Anaplecta  thwaitesi,  n.  sp.     (Plate  XV,  fig.  9.) 

$ .  Head  castaneous  ;  pronotum  castaneous  with  broad  hyaline 
kteral  margins ;  tegmina  flavo-hyaline,  wings  with  the  apical  area, 
marginal  field  and  veins  fuscous  ;  abdomen  fuscous ;  legs  and  cerci 
testaceous.  Tegmina  with  eleven  costal  veins,  the  ulnar  vein  multi- 
ramose,  the  bases  of  the  mediastinal  and  median  veins  and  the  anal 
vein  strongly  marked  with  castaneous.  Wings  with  six  costal  veins, 
Uieir  extremities  swollen,  the  marginal  field  dilated,  the  first  bifur* 
cated  and  connected  with  the  humeral  branch  of  the  radial  vein  by 
an  oblique  venula,  a  transverse  venula  joins  the  Humeral  and  discoidal 
branches  of  the  radial  vein  near  their  point  of  origin,  medio-discal 
field  crossed  by  five  transverse  venula),  ulnar  vein  bifurcate,  first 
axillary  vein  quadri-ramose,  apical  area  parabolic,  its  base  slightly 
obtusely  angled,  two-fifths  of  total  wing-length.  Supra-anal  lamina 
produced,  trigonal,  slightly  emarginate. 

Total  length  6  mm. ;  length  of  t^^mina  5  mm. 

Ceylon    (Tkwaites).     One  example  (Oxford  Museum). 
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Anaplecta  mcUayensiSy  sp.  n.    (Plate  XV,  fig.  10.) 

^  and  $ .  Fasco-castaDeous,  lateral  margins  of  pronotam  and  teg- 
mina  hyaline.  Tegmina  with  seven  costal  veins,  discoidal  field 
traversed  by  four  longitudinal  veins,  anal  vein  impressed.  Wings 
with  maiginal  field  and  apical  area  fuscous,  with  five  costal  veins, 
marginal  field  not  dilated,  radial  vein  bifurcate,  medio-discal  field 
crossed  by  three  to  four  transverse  venulse,  ulnar  field  half  as  broad, 
firstaxillary  vein  tri-ramose,  apical  area  two-fifths  of  total  wing-length, 
its  basal  margin  obtusely  angled. 

i .  Total  length  5  mm. ;  length  of  t^mina  4  mm.  9  *  Total  length 
5  mm. ;  length  of  t^mina  4'8  mm. 

Malay  Peninsula  {Errington  de  la  Croix  and  P.  CkapS, 
1899).    Three  examples  (Paris  Museum). 

Anaplecta  obscura,  sp.  b.     (Plate  XV,  fig.  12.) 

9.  Fuscocastaneous,  smooth,  shining.  Head  piceous,  maxillary  palpi 
testaceous,  antennas  fuscous  ;  lateral  margins  of  pronotum  and  medi- 
astinal fields  of  tegmina  hyaline  ;  centre  of  abdomen  beneath,  1^ 
and  cerci  testaceous  ;  wings  with  the  maiginal  field  and  most  of  the 
apical  area  infoscated,  an  oblique  pale  feuscia  crosses  the  upper  half  of 
the  apicfd  area.  Wings  with  the  marginal  field  dilated,8even  costal  veine. 
median  vein  obsdescent,  curving  from  the  apex  of  the  radial  vein  to 
join  it  again  near  its  middle,  thus  forming  a  trapezoidal  areolet,  Ist 
axillary  vein  bi-ramose,  a  short  branch  being  given  off  from  the 
transverse  bar  joining  the  two  rami,  apical  area  equals  half  the  total 
wing-length,  its  basal  margin  straight 
Total  length  4  mm. ;  length  of  tegmina  3*5  mm. 

Malay  Peninsula  (Errington  de  la  Croix  and  P.  Chap^ 
1899).     Oae  example  (Paris  Museum). 

The  great  reduction  in  the  extent  of  the  wing-venatioo 
is  alone  sufficiently  diagnostic  of  this  interesting  little 
species. 

Anaplecta  bomeensis,  n.  sp.     (Plate  XV,  fig.  11.) 

9 .  FuRco-castaneous  ;  lateral  margins  of  pronotum  and  t^mina 
hyaline.  Tegmina  with  eight  costal  veins,  discoidal  area  traversed  by 
three  longitudinal  veins,  reticulated.  Wings  hyaline,  apical  area 
slightly  inf II seated  ;  four  costal  veins,  the  last  obsolescent,  radial  vein 
bifurcated,  medio-discal  area  crossed  by  two  transverse  vennlts  near 
the  middle  and  by  two  short  oblique  venulfe  at  the  apex,  first  axillary 
vein  tri-i*araose,  apical  area  divided  unequally  by  one  longitudinal 
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vein,  «pez  indeed,  basal  maigin  veiy  obtusely  angled,  about  two-fifths 
of  total  wing-leDgth.  Supra-anal  lamina  slightly  produced.  Legs 
testaceous. 

Total  length  4*8  mm. ;  length  of  tegmina,  4  mm. 

KucHiNG,  Sarawak.  Three  examples.  [No.  E.]  (Oxford 
Maseum.) 

The  following  table  will  help  to  show  the  differences 
between  the  various  Oriental  species : — 

1.  Rofo-castaBeous  or  fulvous. 

2.  Medio-discal  field  of  wing  with  five 
transverse  venules,  ulnar  vein  bi- 
furcated, ulnar  field  without  trans- 
verse venules A.  i^w?ai^e«,mihi  (Ceylon) 

2'.  Medio-discal  field  of  wing  with  four 
transverse  venules,  ulnar  vein 
simple,  ulnar  field  with  two  trans- 
verse venules A.  zeylanica,  mihi  (Ceylon) 

1'.  Fasco-castaneous. 

S.  Disc  of  pronotum  with  pale  central 

macula ^•mcwi4a/a,  mihi  (Ceylon) 

2'.  Disc    of  pronotum  without   pak 
central  macula. 
3.  Median  vein  of  wing  obsolescent 

at  its  distal  end A,  chscura^  mihi  (Malay 

Peninsula) 
S'.  Median  vein  of  wing  not  obsoles- 
cent at  its  distal  end. 
4.  Medio-discal  field  of  wing  with 
four  venules. 
5.  Tliese     venules     transverse, 
apex    of   apical    area    not 

incised j4.maZayeiwM,  mihi  (Malay 

Peninsula) 
5'.  Two  proximal  venules,  very 
oblique,  apex  of  apical  area 

incised ^.6or7iee>m8,  mihi  (Borneo) 

4'.  Medio-discal  field  of  wing  with 

two  transverse  venules ,     .     .  A,  javanica,  Sss.  (Java) 

I  have  not  been  able  to  examine  critically  A.  gyrin- 
aides,  Wlk.,  from  Ceylon,  the  type  of  which  is  in  the  British 
Museum,  however  it  enters  into  Sect.  1'  in  the  above  table 
hot  can  be  readily  distinguished  by  the  fulvo-testaceous 
{M'onotum.  A^fulva,  Br.,  from  Burma  belongs  to  Sect.  1  in 
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the  table,  but  as  the  wing  venation  of  the  species  has  not 
been  described,  it  is  not  possible  to  show  how  it  differs  from 
the  two  Ceylon  species. 

Anaplecta  pulchra,  sp.  n. 

9 .  Flavo-testaceous.  Antennse  faacous,  except  the  two  basal  joints, 
and  five  joints  close  to  the  apex  which  are  flavo-testaceons  ;  pronotnm 
with  hyaline  lateral  margins  ;  tegmina  transparent ;  wings  deeply 
infuscated,  the  anterior  border  of  the  marginal  field,  the  proximal 
halves  of  the  radial,  ulnar  and  first  axillary  veins  yellow ;  apex  of 
abdomen  beneath  castaneous,  the  remainder  bright  flavons.  Tegmina 
with  eight  costal  veins,  discoidal  field  with  six  longitudinal  veins, 
anal  vein  impressed,  axillary  veins  obsolete.  Wings  with  six  costal 
veins,  the  radial  vein  bifurcated,  the  median  vein  curved  distally  up 
towards  the  radial  vein,  the  medio-discal  field  crossed  by  one  proximal 
transverse  venule,  first  axillary  vein  tri-ramoee,  apical  area  nearly 
half  the  total  wing-length.    Supra-anal  lamina  produced,  trigonal. 

Total  length  6  mm.  ;  length  of  tegmina  4*5  mm. 

Fernando  Po  (Z.  Conradt,  1901).  One  example  (Paris 
Museum). 

Anaplecta  dahomensis,  n.  sp.     (Plate  XVI,  fig.  2.) 

(}  and  9 .  Fusco-castaneous.  Labrum  and  clypeus  mfoas ; 
apical  seven  joints  of  antennsa  testaceous,  the  last  tipped  with 
fuscous.  Prothorax  piceous,  its  lateral  margins  broadly  bordered 
with  semi-opaque  white.  Tegmina  entirely  fusco-castaneous,  with 
eight  to  nine  costal  veins,  the  discoidal  field  traversed  by  four 
longitudinal  veins  which  are  strongly  marked.  Wings  hyaline,  the 
marginal  field  and  apical  area  infuscated,  the  axillary  area  iridescent 
fuscous ;  six  to  seven  costal  veins,  the  radial  vein  bifurcated  but 
the  branches  soon  reunite  forming  an  areolet  which  is  crossed  by  a 
transverse  venule,  the  median  vein  obsolescent  proximally  where  it 
is  joined  by  a  transverse  venule  to  the  radial  vein,  the  ulnar  vein 
simple,  the  firt^t  axillary  vein  tri-ramose,  apical  area  nearly  one-half 
of  total  wing-length,  its  basal  margin  straight  Second  and  third 
pairs  of  legs  and  cerci  testaceous,  first  pair  of  legs  fuscous,  except  the 
distal  extremity  of  the  tibiae*  and  tarsL 

Total  length  5  mm. ;  length  of  tegmina  4*2  mm. 

AxHifeMfe,  Dahomey.    A  long  series  (Oxford  Museum). 

The  species  differs  from  A.  cinda,  Gerst.,  by  the  absence 
of  a  white  border  to  the  tegmina,  by  the  strongly-marked 
veins  of  discoidal  field  of  the  tegmina,  by  the  different  colour 
of  the  legs. 
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Anapleda  hrunneri,  d.  sp.     (Plate  XVI,  fig.  1.) 

(^  and  9.  Rufo-testaceous,  vertex  of  head  darker;  antennae 
fuscous  except  at  the  base.  Lateral  margins  of  pronotum  and  of 
tegmina  as  far  as  termination  of  mediastinal  vein  hyaline ;  legs  and 
cerci  testaceous.  Tegmina  with  ten  to  eleven  costal  veins,  the  last 
two  or  three  irregular,  discoidal  field  with  three  longitudinal  veins, 
anal  vein  well  marked.  Wings  infuscated,  with  seven  costal  veins, 
their  ends  slightly  swollen,  the  medio-discal  field  cro&sed  by  three 
venu1»,  the  proximal  one  bifurcated,  the  median  vein  obsolescent 
proximally,  distally  bent  up  to  join  the  radial  vein  before  its  apex, 
anterior  ulnar  vein  simple,  posterior  ulnar  obsolescent  distally,  first 
axillary  vein  quadri-ramose,  apical  area  as  long  as  broad,  two-fifths 
of  total  wing-length,  its  basal  margin  straight.  Supra-anal  lamina 
produced,  its  posterior  border  roimded,  sub-genital  lamina  of  male 
with  one  style,  the  left. 

Total  length  6  mm. ;  length  of  tegmina  5  mm. 

Rio  Qbande  bo  Sul,  Brazil.  Three  examples  (Oxford 
Museum). 

The  only  two  species  with  which  this  can  possibly  be 
confused  are  A.  pallida,  BoL,  from  Ecuador,  and  A./ulgida, 
Sss.,  from  Mexico ;  from  the  former  it  differs  by  the  narrow 
costal  margin  of  the  tegmina,  by  the  smaller  apical  area 
of  the  wings,  and  by  the  smaller  number  of  transverse 
venulse  in  the  medio-discal  field  of  the  wings;  from 
A.  fulgida,  Sss.,  by  the  longitudinal  discoidal  veins  of  the 
tegmina,  and  by  the  different  wing-venation. 

AnapUda  pavida,  n.  sp.     (Plate  XVI,  fig.  3.) 

9 .  Flavo-testaceous ;  pronotum  almost  orbicular  with  broad 
hyaline  margins ;  abdomen  fusco-testaceous ;  legs  and  cerci 
testaceous.  Tegmina  hyaline  with  an  irregular  fuscous  macula  at 
base  of  the  median  vein ;  ten  costal  veins,  discoidal  field  with  four 
longitudinal  veins.  Wings  slightly  infuscated,  ten  costal  veins, 
medio-discal  field  crossed  by  two  transverse  venulsD,  the  distal  one 
giving  off  an  oblique  longitudinal  branch,  one-fourth  the  length  of 
the  medio-discal  field,  first  axillary  vein  quadri-ramose,  apical  area  a 
little  broader  than  long,  one-fifth  of  total  wing-length,  basal  margin 
obtusely  angled.     Supra-anal  lamina  produced,  rounded. 

Total  length  6  mm. ;  length  of  tegmina  6  mm. 

Cachabi,  Ecuador  (  W.  F,  H,  Bosenherg  coll.,  Dec.  1896). 
One  example  (Oxford  Museum). 
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The  species  is  allied  to  A.  nahua,  Sss^  frcon  Mexico,  but 
differs  in  coloration. 

Anaplecta  fusca^  n.  sp.    (Plate  XVT,  fig.  4.) 

$ .  Mi&ute ;  fosco-castaneous.  Head  piceous ;  prtHiotum  ellip- 
tical, entirely  dark  castaneouB-brown.  T^miaa  caeitanecras,  with 
ten  highly  irregular  costal  veins  connected  with  each  other  by 
transverse  venulaa,  discoidal  field  with  two  longitadinal  vdns, 
reticuk^ted.  Wings  dark  fuscous,  five  costal  veins^  radial  vein  with 
a  humeral  and  a  discoidal  branch,  median  vein  ^iproximated  to  the 
radial  vein  and  the  very  narrow  medio-discal  field  crossed  by  two 
transverse  venulad,  an  oblique  transverse  venula  runs  from  the  a|^ 
of  the  ulnar  vein  to  the  median  vein  and  from  this  two  short 
obliquely  longitudinal  venul»  are  given  off,  first  axillary  vein 
quadri-ramose.  Apical  area  more  than  two-fifths  of  total  wing- 
length,  basal  margin  stnught.  Cerci  golde&-yeUow,  sapra-anal 
lamina  rounded. 

Totid  length  4  mm.  ;  length  of  tegmina  3*5  mm. 

Cachabi,  Ecuador  { W.  F,  JT.  Rosenha^g  ooU.,  Dec.  1896). 
One  example  (Oxford  Museum). 

The  venation  of  the  t^mina  and  wings  in  this  species  is 
highly  chiuracteristic,  and  unlike  that  of  any  other  known 
species. 

Anaplecta  varipennis,  ii.  qa.     (Plate  XVI,  figs.  5,  6.) 

?.  Closely  allied  to  A,  parvipennisy  Sss.  and  Zhnt,  but  differs  in 
the  following  particulars  : — the  lateral  borders  of  the  pronotum  and 
the  mediastinal  field  of  the  tegmina  are  opaque  white  not  hyaline, 
the  clypeas  is  testaceous,  the  discoidal  fidd  of  the  tegmina  is 
reticulated,  the  medio-discal  field  of  the  wings  is  crossed  by  two 
transverse  venuice,  the  sub-genital  lamina  is  deeply  cleft  and  has 
almost  a  valvular  appearance.  The  tegmina  vary  in  length  fwrn 
4'S  mm.  to  4  mm.,  the  wings  from  6  mm.  to  3  mm.,  in  the  latter 
case  the  most  notable  reduction  is  that  of  the  apical  area  wkich 
ranges  in  size  from  two-fifths  of  the  total  wing -length  to  one-sixtih. 

Total  length  6-2  mm. 

Paramba,  Ecuador,  3500  feet  (W.  F,  R,  Bostnierg 
coll.,  May  1897).     Five  examples  (Oxford  Museum). 

In  spite  of  the  variation  in  size  of  the  wings,  their 
venation  remains  practicaUy  unaltered;  as  already  tooted, 
the  most  marked  range  of  size  is  shown  hy  the  ap^al  area 
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vdA,  the  variation  is  almost  an  epitome  of  the  changes 
whereby  the  small  triangular  apical  field  of  such  genera  as 
Ectobia  and  Theganopteryx  has  become  modified  into  the 
large  parabolic  apical  area  of  the  genus  Anaplecta, 

ArhapUda  ckrysoptera,  n,  sp.    (Plate  XVI,  fig.  7.) 

? .  Very  convex.  Rufous.  Antennae  testaceous ;  third  joint  of 
Hiazillary  palpi  hlaek  ;  pronotum  with  lateral  margins  rufo-testace- 
ons;  abdomen  and  cerci  casbaneous,  the  apical  joint  of  the  ktter 
yellow.  Marginal  field  of  tegmina  nearly  half  the  total  breadth, 
thirteen  parallel  costal  veins  ;  the  tegmina  strongly  overlap,  veins  of 
discoidal  field  of  left  tegmen  obsolete,  strongly  marked  in  that  part 
of  the  right  tegmen  which  is  covered  by  the  left^  the  ulnar  vein 
sends  six  branches  to  the  sutural  margin,  anal  vein  strongly  inarked, 
axillary  veins  obsolete.  Wings  with  the  apical  area  and  marginal 
field  golden-yellow,  fourteen  costal  veins,  their  ends  slightly  swollen, 
radial  vein  straight,  medio-discal  field  crossed  by  eight  transverse 
venulce,  ulnar  vein  simple,  first  axillary  vein  qiiadri-ramose,  apical 
area  two-fifths  of  total  wing-length,  its  basal  margin  obtusely  angled. 
Supra-anal  lamina  transverse,  sub-genital  lamina  large,  its  posterior 
border  shortly  cleft  and  compressed  laterally  in  the  centre 
simulating  a  valvular  appearance. 

Total  length  7*5  mm. ;  length  of  tegmina  6  mm. 

Amazons  {H.  W.  Bates),  One  example  (Oxford 
Museum). 

This  somewhat  remarkable  species  is  most  nearly  allied 
to  A.  Jldbellata,  Sss.  and  Zhnt.  The  unique  example  was 
labelled  in  Walker's  handwriting  " Riatia  sp" ;  the  genus 
Riatia  (type  R.  pcdlieomis^  Wlk.)  is  too  close  to  Anaplecta 
to  be  entitled  to  separate  rank. 


Genus  Anaplectoidea,  nov. 

Differs  from  Anaplecta,  Burm.,  in  the  branching  of  the  ulnar  vein 
of  the  wing.  £lliptical,  smooth,  shining  ;  vertex  of  head  reaching 
anterior  border  of  pronotum  ;  eyes  less  remote  than  the  insertions 
of  the  antennsB  ;  pronotum  transversely  elliptical.  Tegmina  with 
marginal  field  very  broad  occupying  almost  half  the  total  breadth. 
Ulnar  vein  multi-ramose,  anal  vein  deeply  impressed,  axillary  veins 
obsolete.  Wings  with  numerous  costal  veins,  medio-discal  field 
crossed  by  numerous  transverse  venule,  ulnar  vein  multi-ramose, 
the  Teins  being  given  off  towards  the  dividing  vein,  apical  area  smalL 
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Sapra-anal  lamina  slightly  produced  ;    sub-genital  lamina  large, 
spoon-shaped ;  cerci  moderate. 

The  geuus  bears  the  same  relation  to  Anapleda,  that 
Psevdedobia  does  to  Thcganoptei-yx. 

Anaplectoidea  nitida,  n.  sp.     (Plate  XVI,  figs.  8,  9.) 

? .  Rufo-castaneous ;  antennae,  tarsi  and  cerci  rufo-testaceoua. 
Lateral  borders  of  the  pronotum  and  mediastinal  field  of  t^mina 
hyaline.  Tegmina  transparent,  thirteen  costal  veins,  ulnar  vein 
with  six  branches.  Wings  infuscated,  with  twelve  costal  veins,  their 
extremities  swollen,  medio-discal  field  crossed  by  eight  transverse 
venulsB,  ulnar  vein  with  six  branches,  apical  area  broader  than  long, 
one-fifth  total  wing-length,  its  basal  margin  obtusely  angled. 

Total  length  11  mm. ;  length  of  tegmina  9  mm. 

Batchian  ( JF.  Doherty),  Macassar  ( W.  Doherty).  Two 
examples  (Oxford  Museum). 


II.  The  genera  PsEUDOMOPS,  Serv.,  and  Thyrsocera, 
Burm.,  of  the  mb-fam.  Phyllodromiin^. 

There  has  been  considerable  confusion  regarding  those 
species  of  Phyllodromiinse  with  incrassated  antennse  and 
angulate  ulnar  veins  in  the  tegmina.  The  steps  whereby 
this  confusion  has  grown  may  be  summarized  shortly  as 
follows : — 

The  genus  Pseudomops  was  founded  in  1831  by  Serville 
for  the  reception  of  the  Blatta  oblongata  of  Linnaeus,  though 
whether  Serville's  determination  of  the  Linnaean  species  is 
correct  is  not  certain.  Burmeister  in  1838  included  in 
his  genus  Thyrsocera  the  species  spedabiliSj  crinicomis, 
cincta,  ajinis,  flavipcs,  laiicomis  (Perty),  histrio^  oblongata 
(Linn.),  annulicomia  and  hirticomis ;  of  these  ten  species 
eight  are  Neotropical,  two  (spedabilis  and  hisirio)  are 
Oriental ;  spedabilis  must  be  selected  as  the  type  of  the 
genus.  Brunner,  de  Saussure,  and  other  authors  have 
ignored  Serville's  name  Pseudomops  and  have  employed 
Thyrsocera  instead;  however  de  Saussure  inl893  created  the 
genus  Hemithyrsocera  for  those  Oriental  species  with  a 
triangular  apical  triangle  to  the  wings  and  with  a  simple  or 
bifurcated  vena  ulnaris  alarum ;  of  this  genus  Jvcunda  is 
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the  type.     Kirby  (1904)  employs  the  name  Psevdmnops  for 
all  the  South  American  species  placed  by  various  authors 
in  the  genus  Thyrsocera,  six  Oriental  species  are  placed  in 
the  genus  Thyrsocera  and  fourteen  in  the  genus  Hemithyr- 
socera.    Rehn  (1904)  also  applies  Pseudomops  to  the  Neo- 
tropical species,  but  sinks  HemUhyrsocera  as  a  synonym  of 
Thyrsocera,  spectabilis  being  selected  as  the  type  of  that 
genua     An  examination  of  most  of  the  species  on  which 
these  conclusions  are  based  brings  to  light  the  following 
facts : — i.  Thyrsoc-era  spectabilis,  Burm.,  is  a  Periplanetine, 
as  shown  by  the  valvular  character   of  the  last  ventral 
segment  of  the  female  and  by  the  wing-structure  ;  Ellip- 
sidium  speciosum,  Wlk.,  the  type  of  which  is  in  the  Oxford 
Museum,  is  closely  allied.     Dr.  A.  Brauer,  director  of  the 
Berlin  Zoological  Museum,  has  kindly  favoured  me  with  a 
drawing  of  Burmeister's  type  and  a  sketch  of  the  sub- 
genital  lamina   of  that  example,  and  there   can  be   no 
doubt  but  that  Thyrsocera,  Burm.,  is  a  ditypic  genus  of 
the  sub-fam.  Periplanetinse. 

Thp^socera  may  be  re-described  as  follows: — 
Thyrsocera,  Burm. 

AntennsB  incrassated  in  the  basal  half  and  hirsute,  the  hairs  being 
longer  and  more  dense  on  eight  to  ten  joints  just  beyond  the  middle 
of  the  antennas  forming  here  a  conspicaous  tuft ;  third  joint  not 
longer  than  second.  Head  projecting  slightly  beyond  the  vertex  ; 
eyes  and  antennal  sockets  equally  widely  separated.  Pronotum, 
smooth,  trapezoidal,  sides  deflexed.  Tegmina  extending  considerably 
beyond  the  abdomen  with  the  marginal  field  broad,  the  veins  in  the 
basal  part  indistinct,  marked  by  series  of  punctures.  Wings  with  the 
basal  half  of  the  marginal  field  coriaceous,  both  radial  and  ulnar 
veins  multi-ramose.  Front  femora  with  a  serried  series  of  short  spines 
on  the  anterior  margin  beneath,  with  one  or  two  spines  only  on  the 
posterior  margin,  the  other  femora  sparsely  armed,  all  with  apical 
spines  on  both  margins  and  genicular  spines.  Tibise  with  spines  in 
three  rows  above.  Metatarsus  equal  in  length  to  the  remaining 
joints.  Supra-anal  lamina  quadrate,  cucuUate  with  a  median  carina, 
its  posterior  border  emarginate  ;  sub-genital  lamina  of  usual  Peri- 
planetine type.  Cerci  of  moderate  length,  flattened  and  spatulate. 
Males  unknown. 

The  two  species  may  be  distinguished  as  follows  : — 

Three  joints  beyond  the  antennal  tuft  white.     Pronotum  broadly 
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margined  with  yellow  all  round  its  border  leaving  a  trefoil-shaped 
black  centre. 

Tk  apectabiliSy  Burm.  (Nepal,  Ceylon,  Malacca.) 
(Type  in  Berlin  Museum.) 

Two  joints  beyond  the  antennal  tuft  white.  Pronotum  with  pos- 
terior margin  and  with  two  antero-lateral  spots  yellow,  the  black  of 
the  disc  forming  a  cruciform  figure.  Ante-penultimate  segment  of 
abdomen  beneath  yellow. 

Th.  spedosa,  Wlk.  (E.  Indian  Archipelago.)  (Type  in 
Oxford  Museum.)     (Plate  XIV,  fig.  5.) 

ii.  The  Oriental  species  exclusive  of  spectabilis,  hitherto 
included  in  the  genus  Thyrsocera,  belong  to  two  different 
genera,  viz.  one  in  which  the  vena  ulnaris  alarum  is  simple 
or  ramose  and  an  apical  triaxigle present,  Hemithyrsocera,Sas., 
another  in  which  the  vena  ulnaris  alarum  is  ramose  and 
an  apical  triangle  absent :  for  the  latter  species  a  new  genus 
is  created  and  may  be  diagnosed  as  follows  : — 

PsEUDOTHTRSOCERA,  gen.  nov. 

Similar  to  Pseudomops,  Serv.,  but  with  the  anterior  ulnar  vein  of 
the  tegmina  bifurcated  instead  of  simple,  and  the  pronotum  truncate 
behind  instead  of  produced.  Antenn»  more  or  less  incrassated  and 
plumose  in  both  sexes,  whereas  in  Pse^idomops  the  antenns  are  not 
always  plumose  in  the  male.  Rami  of  the  posterior  ulnar  vein  of  the 
tegmina  angulate  ;  ulnar  vein  of  the  wings  ramose,  but  sending  no 
branches  towards  the  dividing  vein. 

The  species  to  be  included  in  this  genus  are : — 

1.  P,  scutigera,  Wlk. 

rsetidonwiis  scutigeray  Walker.   Cat.  Blatt.  B.  M.  p.  212 
(1868).    (Sarawak,  Borneo.) 

2.  P.  pica,  Walker. 

Psmdoviops  pica,  Walker.     Cat.  Blatt.  B.  M.  p,  213 
(1868).    (Sumatra  and  Singapore.) 

3.  P.  xarUhophila,  Walker. 

Blutta  xanthopliila,  Walker.    Cat.  Blatt  R  M.  p.  230 
(1868).    (Menado,  Celebes.) 

The  types  of  these  are  in  the  Oxford  Museum. 
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4.  P.  montana,  n.  sp. 

^,  Piceona.  Head  pioeous,  a  tariaDgular  ochreous  spot  below  the 
ejes,  baaal  joints  of  maxillaTy  palpi  nifous,  antennas  slightly  in- 
ensBated,  black.  Pronotum  trapezoidal,  not  covering  the  vertex, 
aides  deflexed,  posterior  margin  roanded,  slightly  produced. 
Tegmina  piceoos,  apex  of  mediastinal  field  testaceous,  sixteen  to 
seventeen  costal  veins,  discoidal  field  with  six  longitudinal  sectors. 
Wings  infuBcated,  ulnar  vein  tri-ramose.  Abdomen,  coxae  and  femora 
rufous ;  cerci,  apices  of  femora,  tibise  and  tarsi  black,  tibial  spines 
rufous.  Supra-anal  lamina  produced,  trigonal,  sub- genital  lamina 
trapezoidal,  with  one  style. 
Total  length  16  mm. ;  length  of  tegmina  12'5  mm. 

Mt.  Matang,  3000  feet,  Sarawak,  Borneo. 

Two  examples  (Oxford  Museum). 
The   species   in  general   facies  approaches   the  genus 
Psetidomops. 

5.  P.  ruficollis,  n.  sp.     (Plate  XIV,  fig.  6.) 

$ .  Head  and  pronotum  bright  rufous ;  eyes,  antennae  (mutilated) 
and  maxillary  palpi  black.  Tegmina  black,  a  white  spot  on  each 
mediastinal  area  and  at  the  base  of  each  anal  field.  Wings  fuscous. 
Abdomen  black.  Coxsd  with  their  distal  ends  and  outer  borders 
testaceous- white  ;  the  remaining  joints  of  the  legs  are  missing. 

Total  length  16  mm.  ;  length  of  tegmina  13*2  mm. 

Penanq  {Cantor).    One  example. 

The  arrangement  of  the  veins  of  the  tegmina  is  the  same 
as  in  P.  pica,  Wlk.,  and  to  that  species  this  one  is  most 
nearly  allied,  and  I  expect  that  the  antennse  when  perfect 
specimens  are  taken  will  be  found  to  be  plumose  in  the 
basal  half  as  in  P.  pica.  The  insect  is  remarkably  fusiform 
and  both  in  colour  and  in  shape  is  very  like  an  Elaterid 
beetle. 

iii.  The  genus  Hemithyrsocera,  Sss.,  for  reasons  already 
given,  has  been  transferred  to  the  sub-fam.  EctobiinsB ;  the 
type  species  is  H.  hdstrio,  Burm.,  since  with  this  H.Jtocunday 
Sss.,  is  synonymous  (vide  arUea), 

The  determination  of  the  species  of  the  genus  Pseicdo- 
mops  is  attended  with  some  difficulty  owing  to  the  brevity 
of  the  diagnoses  of  the  older  authors  and  to  the  great 
variability  of  some  of  the  specie&    I  have  been  at  some 
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trouble  to  determine  with  accuracy  those  species  that  are 
contained  in  the  Oxford  Museum,  and  I  think  that  the 
subjoined  list  and  notes  made  in  the  course  of  my  labours 
may  be  of  assistance  to  other  workers  in  this  order  of 
Insects.  I  should  like  to  record  here  my  grateful  thanks 
to  Dr.  O.  Taschenberg  of  the  Halle  Museum  who  kindly 
lent  me  the  type  of  P.  afflnis,  Burm.,  and  one  or  two  other 
interesting  examples  of  the  genus ;  also  to  Dr.  A.  Brauer 
of  Berlin  for  admirable  drawings  of  the  types  of  P.  Jlavipes, 
Burm.,  F.  anntUicomis,  Burm.,  Blatta  discoidcUis,  Burm., 
and  B.  discicdlis,  Burm. 


List  of  Species  of  the  Genus  Pseudomops,  Serv. 
I.  Cerci  not  spatulate. 

1.  P.  oblongata,  L.    (Surinam.) 

Blatta  oblongata,  Linnaeus,  Syst  Nat.  (ed.  x),  i,  p.  425, 
n.  9  (1758) ;  De  Geer,  M^m.  Ins.  iii,  p.  541,  pL  44, 
flF.  11, 12  (1773). 

Thyrsocera  oblongata,  Burmeister,  Handb.  Ent  ii,  p.  449, 
n.  8  (1838). 

In  spite  of  de  Geer  s  admirable  description  and  readily 
recomiizable  figure,  subsequent  authors  have  confused 
another  species,  P.  interc&pta,  Burm.,  with  this,  explaining 
discrepancies  in  appearance  as  due  to  variability;  the 
pattern  of  the  pronotum  is  so  different  in  the  two  species 
that  I  see  no  valid  reason  for  confounding  them.  The 
general  colour  of  the  insect  is  fulvous  and  the  disc  of  the 
pronotum  is  marked  by  two  dark  points  which  may  be 
joined  and  by  a  crescentic  dark  band  near  the  posterior 
margin. 

2.  P.  intercepta,  Burm.    (Mexico,  Guatemala,  Hon- 

duras.) 

Blatta  intercepta,  Burmeister,  1.  c.  p.  497,  n.  10  (1838) ; 

de  Saussure,  M^m.  Mex.  Blatt,  p.  113  (1864). 
Pseudomops  oblongata,  Serville,  Ins.  Orth.  p.  115  (1839). 
Thyrsocera  oblongata,  Brunner,  Nouv.  Syst.  d.  Blatt  p. 

121,  n.  8,  pi.  iii,  f.  11  (1865) ;  de  Saussure,  Miss.  Mex. 

Orth.   p.   50,  pi.  i,  f.  29  (1870);   de  Saussure  and 

Zehntner,  Biol  Centr.-Amer.  Orth.  i,  p.  32,  n.  3  (1893). 
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Thyrsocera  toUeca,  de  Saussure,  Rev.  Zool  (2)  xiv,  p.  168 
(1862);  M^m.  Mex.  Blatt  p.  124,  pi.  i,  f.  21  (1864) ; 
Brunner,  1.  a  p.  125,  n.  18  (1865). 

I  agree  with  Kirby  in  regarding  this  as  quite  distinct 
from  P.  oblongata,  L. ;  de  Saussure  and  Zehntner  on  the 
other  hand  sink  it  as  a  synonym  of  P.  oblongata,  L.  Good 
figures  of  the  species  have  been  published,  so  that  it  can 
be  readily  recognized. 

3.  P.  incltisa,  Wlk.    (Brazil,  Pkrnambuco.) 

Pkvdomops  inclusa,  Walker,  Cat  Blatt   B.  M.  p.   212 

(1868). 
Thyrsocera  amcma,  de  Saussure,  M^L  Orthop.  fasc.  iv,  p. 

97  (1872). 

The  species  can  easily  be  distinguished  by  the  horseshoe- 
shaped  dark  mark  on  the  pronotum.  In  some  specimens 
this  may  be  considerably  reduced,  but  it  is  never  entirely 
absent ;  the  dark  shadings  on  the  tegmina  are  subject  to 
considerable  variation.  The  type  of  incltbsa  is  in  the 
Oxford  Museum. 

4.  P,  laticomis,  Perty.     (Brazil.) 

Blatta  laticomis,  Perty,  Del.  Anim.  Art  p.   117,  pi.  23, 

f.  4  (1834) ;  Serville,  1.  c.  p.  116  (1839). 
Thyrsocera  laticornis,  Burmeister,  1.  c.  p.  499,  n.  6  (1838) ; 

Brunner,  I.e.  p.  123,  n.  11  (1865);  de  Saussure,  Miss. 

Mex.  Orth.  p.  51  (1870). 
Thyrsocera  dubia,  de  Saussure,  Rev.  Zool.  (2),  xiv,  p.  168 

(1862);  M^m.  Mex.  Blatt  p.  123  (1864);  Brunner, 

1.  c.  p.  124,  n.  12  (1865). 
Pseudonwps  concinna,  Walker,  1.  c.  p.  82,  n.  20  (1868). 

Forty's  excellent  figure  is  a  valuable  aid  to  the  identifi- 
cation of  this  species ;  from  the  Halle  Museum  I  received 
two  examples  which  I  was  able  to  identify  without  much 
doubt.     The  following  is  a  short  description  of  them  : 

(j .  Head  red,  shading  to  darker  on  the  labrum,  antennas  black 
with  a  testaceous  annulus  occupyiDg  eight  joints,  base  scarcely 
incrassated  ;  pronotum  rufous  shading  to  fuscous  posteriorly,  borders 
testaceous ;  tegmina  fuscous,  distal  half  of  mediastinal  field  and 
centre  of  marginal  field  testaceous;    abdomen  rufo-fuscous,  cerci 
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foaoouB  broadly  tipped  with  testaceoas;  1^  rofo-fnBeous,  eoxc 
tipped  with  tofstac^ous.  Length  of  pronotum  2'8  mm. ;  of  tegmina 
10*5  mm.  $ .  Vertex  only  of  head  red,  antejm»  incraaeated  at  base, 
the  testaceou3  annulus  occupying  fourteen  joints  ;  pronotum  rufona 
with  a  fuscous  curved  line  posteriorly ;  tegmina  fuscous  with  a  broad 
testaceous  vitta  extending  from  distal  half  of  mediastinal  field  and 
occupying  the  whole  of  the  marginal  field  to  near  the  apex  of  the 
tegmina,  posteriorly  the  tegmina  are  fusco-hyaline  ;  abdomen  fuscons, 
cerci  and  legs  as  in  the  male.  Length  of  pronotum  3  mm. ;  of 
tegmina  10  mm.  Perty  describes  the  head  of  this  species  as  black, 
but  his  figure  shows  it  to  be  red. 

5.  P.  annuHcomiSy  Burra.    (Brazil,  Bahia.) 

Thyrsocera  annulicoimis,  Burmeister,   1.  c.   p.    600,   n.  9 

(1838) ;  Brunner,  1.  c.  p.  125,  n.  16  (1865). 
Pseudomopa  deceptura.  Walker,  1.  c.  p.  82,  n.  21  (1868). 

The  type  is  at  Berlin,  and  from  a  sketch  of  it  made  for 
me  by  Dr.  Brauer  I  am  of  opinion  that  P.  deceptura,  WIL, 
is  synonymous ;  the  insect  is  testaceous-rufous  with  an 
infuscated  patch  on  the  posterior  part  of  the  pronotum, 
the  white  band  on  the  antennae  occupies  ten  joints.  The 
species  is  undoubtedly  very  closely  allied  to  P.  laticomis, 
Perty,  but  as  Burmeister  was  acquainted  with  that  species 
and  yet  described  annulicomis  as  new,  it  seems  advisable 
to  keep  them  separate.  Blatta  annulicomis,  Wlk.,  the 
type  of  which  is  in  the  Oxford  Museum,  is  a  species  of 
Phyllodroniia. 

6.  P.  aurantiaca,  Sss.  and  Zhntn.     (Panama.) 

Thyrsocera  aurantiaca,  de  Saussure   and   Zehntner,  L  c. 
p.  32,  n.  6,  pi  3,  ff,  6,  7  (1893). 

I  have  compared  the  type  of  this  with  the  type  of  P. 
deceptura,  Wlk.,  and  find  that  the  two  are  distinct. 

7.  P.  grata,  Rehn.     (CosTA  RiCA.) 

Pseudomops  grata,   Rehn.   Trans.    Am.    Ent   Soc.    xxix, 
p.  260  (1903), 

The  species  is  unknown  to  me. 
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8.  P,  amerimna,  Sss.    (AsaENTiHE  Republic.) 

Thyrsocera   americana,  de  Saussure,  Rev.  ZooL    (2),   xxi, 
p.  Ill  (1869) ;  Miss.  Mex.  Orth.  p.  51  (1870). 

The  type  is  in  Paris.  This  is  another  rufous  species, 
perhaps  not  distinct  from  P.  annulicomis,  Burm. 

9.  P.  mimica,  Wik.    (Brazil,  Para.) 
Psevdomops  mimica^  Walker,  1.  c.  p.  80,  n.  17  (1868). 

9.  Head  black,  antennae  mutilated,  pronotum  rufous,  with  a 
fuscous  crescentic  band  on  the  hind  margin.  Tegmina  dark  fuscous, 
mediastinal  area  and  a  small  spot  at  tlie  base  of  the  marginal  field 
hyaline- testaceous.  Abdomen  black,  the  fifth  tergum  with  two 
lateral  testaceous  spots  ;  cerci  mutilated ;  supra-anal  lamina  pro- 
duced, quadrate.  Legs  dark  castaneous,  apices  of  coxse  and 
trochanters  testaceous.  Length  of  body  8  mm. ;  length  of  tegmina 
10  mm. 

Type  in  the  British  Museum. 

The  dark  tegmina  and  the  rufous  pronotum  render  this 
a  sufficiently  conspicuous  insect 

10.  P.    ciTida,    Burmeister.      (Mexico,    Guatemala, 

Nicaragua.) 

Thyrsocera  dncta^  Burmeister,  1.  c.  p.  499,  n.  3  (1838); 

Brunner,  l.c.  p.  122,  n.  9  (1865);  de  Saussure,  M^m. 

Mex.  Blatt.  p.  50,  pi.  1,  f.  28  (1870) ;  de  Saussure  and 

Zehntner,  l.c.  p.  32,  n.  1  (1893). 
Thyrsocera  mexicana,  de  Saussure,  1.  c.  p.  122  (1864). 
Thyrsocera  sallei,  de  Saussure,  1.  c.  p.  123  (1864). 
Pseudomops  sallei,  van,  Walker,  1.  c.  p.  77,  n.  4  (1868). 
Thyrsocera  cincta,  var.,  de  Saussure,  Miss.  Mex.  Orth.  p.  51 

(1870). 

The  species  exhibits  a  great  range  of  variation,  the 
extreme  forms  are  very  diflferent  in  coloration,  but  as 
de  Saussure  has  examined  a  considerable  series  of  speci- 
mens which  help  to  bridge  over  the  differences,  I  accept 
his  conclusion  that  P.  salki  is  merely  a  rufous  variety  of 
cincta. 
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11.  P.  neglecta,  n.  sp.    (Brazil,  Rio  Grande  do  Sul.) 

$ .  Head  and  mouth  parts  piceous ;  antennse  black  with  a  tes- 
taceous band  beyond  the  middle  occupying  six  joints,  incrassated  at 
base  and  pilose.  Pronotum  as  long  as  broad,  anteriorly  truncate,  not 
covering  the  vertex  of  the  head,  posteriorly  produced,  obtusely 
angled,  dark  fuscous,  all  the  margins  bordered  with  yellow,  broadest 
laterally.  Tegmina  fuscous  or  rufo-fuscous,  mediastinal  field  hyaline 
or  testaceo-hyaline,  marginal  field  partially  hyaline ;  seventeen  to 
eighteen  costal  veins,  discoidal  field  with  six  longitudinal  sectors. 
Wings  infuscated.  Abdomen  fuscous,  segments  laterally  bordered 
with  testaceous,  apex  rufo-fuscous ;  supra-anal  lamina  triangular, 
produced,  sub-genital  lamina  ample,  semi-orbicular,  rufous,  posteriorly 
margined  narrowly  with  fuscous ;  cerci  fuscous.  Legs  black,  the 
tibial  spines  rufous,  the  coxa)  margined  with  testaceous. 

Total  length  10*5  mm. ;  length  of  tegmina  8  mm.  ;  pronotum 
3  mm.  X  3  mm. 

Three  examples  labelled  in  Brunners  handwriting 
"  Thyrsocera  sp.  n!*  (Oxford  Museum). 

The  species  is  allied  to  P.  cincta,  Burm.,  and  may  be 
distinguished  from  it  chiefly  by  its  smaller  size,  shorter 
tegmina,  broader  pronotum  and  by  the  colour  of  the  legs. 
A  similar  example  from  Monte  Video  in  the  Paris  Museum 
stands  under  the  name  P.  cincta. 

12.  Pseudomops    ajlnis,    Burm.      (Surinam,    Brazil, 

Para.) 

Thyraocera  affiniSy  Burmeister,   1.  c.  p.  499,  n.  4  (1838); 

Brunner,  l.c.  p.  124,  n.  14  (1865). 
Thyrsocera    hirticomis,    Burmeister,    l.c.  p.    500,   n.    10 

(1838);  Brunner,  Lc.  p.  124,  n.  14  (1865). 

Dr.  Taschenberg  of  Halle  having  kindly  lent  me  the 
type  of  P.  affinis  I  have  been  able  to  compare  it  with 
Brunner's  description  and  find  that  it  agrees  admirably 
with  that  account  The  type  of  P.  hirticomis  is  ap- 
parently in  Brunner's  collection  and  is  considered  by 
Brunner  to  be  the  male  of  P.  affinis. 

13.  Pseudomops  flavipes,    Burm.      (Brazil,    Rio    de 

Janeiro.) 

Thyrsocera  flavipes  Burmeister,  1.  c.  p.  499,  n   6  (1838) ; 
Brunner,  1.  c.  p.  125,  n.  16  (1865). 
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Fseudomops  flavipes,  var.,  Walker,  1.  c.  p.  79,  n.  10  (1868). 
Pstudomops  walkeriy  Kirby,  Ann.  Mag.  Nat.  Hist  (7),  xii, 
p.  273  (1903). 

As  shown  by  a  drawing  of  the  type  now  at  Berlin  this 
species  is  very  closely  allied  to  P,  ajffinis^  and  the  arrange- 
ment of  colours  on  the  pronotum  is  identical,  however 
flatnpes  has  flavid  legs  and  the  abdomen  and  tegmina 
appear  to  be  paler. 

14.  P.  angusta,  Wlk.    (Santarem,  Colombia.) 

Pseudomops  angvsta,  Walker,  L  c.  p.  81,  n.  19  (1868). 

$.  Head  shining  black  with  a  round  yellowish  spot  on  the 
frons ;  clypeus  yellow,  labrum  black ;  maxillary  palpi  luteous, 
apical  joint  black.  Antennas  with  the  basal  half  incrassated,  black, 
a  white  band  at  the  base  of  the  apical  half  occupying  eight  joints. 
Pronotum  with  the  posterior  border  strongly  produced,  black,  bor- 
dered all  round  with  bright  yellow,  the  lateral  borders  at  one  point 
on  each  side  produced  inwards  to  form  two  broad  projections  which 
do  not  meet  Tegmina  ferruginous  at  the  base,  at  the  apex  flavo- 
hyaline,  the  costal  margin  testaceous  between  the  veins,  the  medi- 
astinal field  hyaline ;  a  slender  fuscous  humeral  stripe.  Wings 
flavo-hyaline.  Abdomen,  cerci  and  legs  luteous-yellow ;  bases  of 
the  C0X8D  black.  Cerci  long,  not  spatulate.  Supra-anal  lamina, 
produced,  quadrate. 
Total  length  13  mm. ;  length  of  tegmina  10  mm. 

This  description  is  taken  from  a  specimen  in  the  Hope 
Museum,  Oxford ;  it  differs  a  little  from  the  type  which  is 
in  the  British  Museum,  but  is  too  close  to  be  separated. 

The  species  is  allied  to  P.  Jlavipes,  Burm.,  but  differs  by 
the  broader  testaceous  band  on  the  antenose,  by  the  greater 
extent  of  the  yellow  margins  of  the  pronotum,  the  black 
disc  of  the  pronotum  being  almost  divided  into  two  by 
the  inward  projections  of  the  yellow  lateral  borders ;  the 
intervenular  stripes  of  opaque  testaceous  on  the  tegmina 
are  variable  characters. 

15.  P.  hurriy  n.  sp.    (Ecuador,  Cachabi.)    (Plate  XIV, 

fig.  1.) 

?.  Allied  to  P.  angustay  Wlk.,  but  smaller,  prothorax  not  so 

markedly  produced  behind.  Head  orange-yellow  with  the  vertex  and 

frons  black  or  entirely  black  with  orange  lines  above  the  antennal 

sockets  and  at  base  of  clypeus ;  two  orauge  lines  behind  the  eyes ;  the 
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antennsB  with  basal  half  incrajssated,  black,  a  luteous  band  occnpying 
five  joints  beyond  the  middle.  Protborax  luteous  with  a  pyrifonn 
black  central  marking,  the  point  directed  backwards.  Tegmina 
ferruginous  at  the  base ;  the  mediastinal  field  hyaline^  the  maiginal 
field  flavo-hyaline  with  intervenular  streaks  of  opaque  testaceous ; 
apex  of  tegmina  flavo-hyaline,  the  veins  ferruginous.  Wings  flavo- 
hyaline.  Legs,  abdomen,  and  cerci  bright  luteous,  the  coxae  at  thdr 
extreme  bases  outwardly  tipped  with  black  and  with  pale  borders. 
Cerci  elongate.  Supra-anal  lamina  triangular,  produced. 
Total  length  12  mm. ;  length  of  t^mina  10  nun. 

Three  examples  {W,  F.  H.  Bosevierg  colL,  Dec.  1896). 
(Oxford  Museum.) 

Named  after  Mr.  Malcolm  Burr  to  whose  generosity  the 
Oxford  Museum  owes  a  magnificent  collection  of  exotic 
Orthoptera. 

The  species  differs  from  P.  angusta,  Wlk.,  in  the  follow- 
ing points : — The  less  extent  of  the  white  band  on  the 
antennse,  the  different  shape  of  the  black  disc  of  the 
pronotum,  the  testaceous  stripes  on  the  tegmina. 

16.  P.  discicollis,  Burm.  (Mexico.)   (Plate,  XIV,  fig.  2.) 

Blatta  discicollis,  Burmeister,  l.c.  p.  1012  (1838);  de 
Saussure,  M^ra.  Mex.  Blatt.  p.  114  (1864). 

Thyrsocera  discicollis^  Brunner,  l.c.  p.  123,  n.  10  (1866). 

Thyrsocera  laticomis,  var.,  de  Saussure  and  Zehntner. 
Biol.  Centr.-Amer.  Orth.  i,  p.  32,  n.  2  (1893). 

This  is  a  very  well-marked  species,  and  the  most  robust 
of  the  genus.  The  type,  of  which  I  have  a  drawing,  is  at 
Berlin;  another  example  is  in  the  collection  of  Central 
American  Orthoptera  in  the  British  Museum,  and  stands 
under  the  name  of  P.  laticomis,  Perty ;  a  third,  from  which 
the  following  description  is  drawn  up,  is  in  the  Oxford 
Museum. 

$.  Head  and  mouth  parts  hlack,  antennae  mutilated  (in  the 
type,  very  long,  black  at  base  with  a  testaceous  annulus  occupying 
nineteen  joints  about  the  middle  of  total  length,  beyond  the  middle 
fuscous).  Pronotum  almost  orbicular,  but  truncate  in  front,  not 
covering  the  vertex  and  produced  behind,  disc  pioeous  with  broad 
lateral  borders  of  orange-yellow,  the  posterior  border  niaigined 
with  a  fine  yellow  line ;  the  black  of  the  disc  which  jnst  fi&ils  to 
meet  the  yellow  anterior  margin  is  narrowed  anteriorly.    Tegmina 
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dark  fuscous,  mediastinal  field  at  apex  testaceous,  fifteen  costal 
Teins,  discoidal  field  with  nine  longitudinal  sectors,  wings  fuscous. 
Abdomen,  cerei  and  legs  dark  fuscous,  coxss  outwardly  mai*gined 
with  whitish.    Supra-anal  lamina  quadrately  produced. 

Total  length  19'5  mm. ;  length  of  tegmina  15  mm.-;  pronotum 
5  mm.  X  6  mm. 

17.  P.  giieriniana,  Sss.    (Mexico.) 

Thyrsocera  gueriniana,  de  Saussure,  Rev.  Zool.  (2)  xiv, 
p.  168  (1862);  M6m.  Mex.  Blatt.  p.  124  (1864); 
Miss.  Mex.  Orth.  p.  50  (1870);  Brunner,  Lc.  p.  126, 
n.  19  (1865). 

The  type  is  in  the  Paris  Museum. 

18.  P.  dbscuruy  Sss.    (Bolivia,  Santa  Cruz.) 

Thyrsocera  obscura,  de  Saussure,  Miss.  Mex.  Orth.  p.  52 
(1870). 

The  tjrpe  is  in  the  Paris  Museum. 

19.  P.  magna,  n.  sp.    (Ecuador,  Paramba.) 

^.  Entirely  hlack,  except  a  testaceous  hand  on  the  antennae 
beyond  the  basal  incrassated  portion  and  the  testaceous  terminal 
three  joints  of  the  cerci  which  are  not  spatulate  ;  an  orange  patch  in 
the  middle  of  the  ventral  surface  of  the  abdomen.  The  borders  of 
the  coxflB  are  not  white,  and  the  mediastinal  area  of  the  tegmina 
is  not  hyaline.  Body  depressed.  Posterior  border  of  prothorax 
obtusely  rounded.  $ .  Like  the  male  but  without  the  orange  patch 
on  the  abdomen;  the  supra-anal  lamina  is  triangular,  its  apex 
slightly  incised. 

Total  length.         Length  of  body.         Length  of  tegmina. 
(J.         18  mm.  15-6  mm.  14 

?.         18  mm.  14  mm.  13*5 

One  male  and  two  females  (TV.  R  H.  Boscnberg  coll. 
February  and  May  1897).     (Oxford  Museum.) 

20.  P.  alhostriata,  n.  sp.    (Ecuador,  Cachabi.) 

9 .  Black ;  antennoB  beyond  the  penicillation,  with  a  testaceous 
band  occupying  nine  joints.  Pronotum  quite  black  except  for  a  very 
narrow  border  of  testaceous,  not  occurring  on  the  front  margin  ;  the 
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pronotum  is  strongly  produced  backwards.  Tegmina  with  the 
mediastinal  area,  except  at  the  base,  and  eiglit  oblique  costal  streaks, 
testaceous.  The  sab-genital  lamina  and  the  discs  of  the  stenia  of 
the  three  preceding  segments  bright  rufous.  Coxae  white-edged. 
Cerci  black,  not  spatulate. 
Toted  length  12  mm. ;  length  of  tegmina  10  mm. 

One  example  (W.  F.  H.  Rosenberg  coll.  Nov.  1896). 
(Oxford  Museum.) 

The  species  appears  to  be  quite  distinct  from  all  tbe 
other  black  species  of  this  genus;  it  approaches  P. 
luduosa^  Sss.,  more  closely  than  any  other. 

21.  P.  hicol(yr,  n.  sp.  (Ecuador,  Paramba.)  (Plate  XVI, 
figs.  12,  12a;  and  Plate  XIV,  fig.  7.) 

$,  Head  and  antennsB  (mutilated)  black.  Pronotum  orange-red 
with  some  very  obscure  darker  markings.  Tegmina  fuscous  with 
the  costal  margin  narrowly  fulvous  for  two-thirds  of  its  length. 
Wings  fusco-hyaline.  Abdomen  bright  luteous  except  the  last  five 
terga  and  the  sub-genital  lamina  which  are  black;  on  the  6Ui 
tergum  is  a  prominent  mamillary  tubercle  covered  with  an  orange 
pubescence  and  with  a  small  opening  on  each  side.  Cerci  black  with 
the  two  terminal  joints  white.  Cozse  and  trochanters  bright  loteoos  \ 
the  2nd  and  3rd  pairs  of  femora  bright  luteous  with  the  apices 
fuscous ;  the  1st  pair  of  femora,  the  tibiae  and  tarsi  fuscous ;  the 
tibial  spines  rufous. 

Length  of  body  13*5  mm. ;  length  of  tegmina  14  omi. 

One  example  (  W.  F.  ff,  Bosenberg  coll.  Mar.  1897). 

This  species  is  quite  distinct  from  all  the  known  forms. 
The  opening  of  the  so-called  repugnatorial  glands  on  the 
6th  abdominal  segment  is  remarkable  and  unlike  any  other 
known  to  me.  The  7th  abdominal  tergum  is  almost 
entirely  covered  by  the  6th  tergum,  the  posterior  border 
of  which  is  incised. 


II.  Cerci  spatulate. 

22.  P.femoralis,  Wlk.    (Brazil,  Rio  de  Janeiro.) 

Pseudomopsfemoralis,  Walker,  1.  c.  p.  81,  n.  18  (1868). 
Thyrsocera  crinicomis,  Brunner,  1.  c.  p.  126,  n.  21  (1865). 

Brunner*s  description  of  P.   crinicomis    applies   with 
great  exactitude  to  this  species,  four  examples  of  which 
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are  in  the  Hope  Museum,  Oxford ;  one  example  was  sent 
to  Berlin  for  comparison  with  Burmeister  s  type  of  crini- 
eomis  and  was  found  to  be  quite  distinct ;  nor  was  it  found 
to  agree  with  the  other  species  described  by  Burmeister  in 
that  collection. 

23.  P.  brunneri  Sss.    (Surinam.) 

Thyrsocera  brunneri,  de  Saussure,  Rev.  Zool.  (2)  xxi,  p. 

Ill  (1869);  Miss.  Mex.  Orth.  p.  49  (1870). 
Thyrsocera  crinicomia,  var.  fulva,   Brunner,  1.  c.   p.    127 

(1865). 

I  have  examined  the  type  at  Paris,  and  in  my  opinion 
the  species  is  distinct  from  P.  femoralis,  Wlk. 

24.  P.  crinicomis,  Burm.     (Brazil,  Para.) 

Thyrsocera  cHnicomis,  Burmeister,  1.  c.  p.  499,  n.  2 
(1838);  de  Saussure,  Rev.  Zool.  (2)  xxi,  p.  Ill 
(1869);  Miss.  Mex.  Orth.  p.  48  (1870);  de  Saussure 
and  Zehntner,  1.  c.  p.  33,  n.  7  (1893). 

Psevdornops  affinis,  Walker,  1.  c.  p.  79,  n.  9  (1868). 

De  Saussure  has  identified  this  species  correctly,  and 
his  description  of  it  should  render  its  determination  easy ; 
a  drawing  of  an  example  in  the  Hope  Museum,  Oxford, 
was  sent  to  Berlin,  and  found  to  correspond  closely  with 
Burmeister's  type. 

26.  F.  luctuosa,  Sss.    (Surinam.) 

Thyrsocera  luctuosa,  de  Saussure,  Rev.  Zool.  (2)  xx,  p.  99 
(1868);  Miss.  Mex.  Orth.  p.  48,  pi.  1.  flf.  27,27a  (1870). 

The  species  is  quite  distinct  from  P.  crinicomis,  Burm. 

26.  P.  tristieida,  Stai.     (Brazil,  Rio  de  Janeiro.) 

Psetidomops  tristicula,  St&l.  Freg.  Eugenie's  Resa,  Zool.  v. 

p.  310  (1858). 
Thyrsocera  tristicula,  Brunner,  1.  c.  p.  126,  n.  17  (1865). 

An  entirely  black  species  with  a  testaceous  vitta  on  each 
side  of  the  abdomen  beneath. 
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27.  P.  puiggarii,  Bol.     (Brazil,  San  Pablo.) 

Thyrsocera  puiggarii,  Bolivar,  An.  Soc.  EIspaiL  x,  p.  354 

(1881). 

Thig  is  possibly  conspecific  with  P.  tristicula^  StAL,  but 
the  description  of  the  latter  is  so  inadequate  that  certainty 
on  this  point  is  not  possible  without  comparison  of  types. 

28.  P.  nigt-ita,  Sss.    (Brazil.) 

Thyrsocera  nigrita,   de   Saussure,  Rev.  Zool.  (2)  xxi,   p. 
Ill  (1869) ;  Miss.  Mex.  Orth.  p.  52  (1870). 

This  species  was  described  from  a  specimen  lacking  the 
abdomen  and  antennae,  and  on  the  strength  of  the  different 
colour  of  the  legs  was  held  to  be  different  from  P.  tristictdat 
St^l.  A  perfect  example  of  what  appears  to  be  un- 
doubtedly this  species  was  sent  to  me  by  Dr.  Taschenberg 
of  Halle  and  shows  that  the  species  is  quite  distinct  from 
tristioula,  the  abdomen  being  orange-red  above  and  below. 
In  the  male  the  supra-anal  lamina  is  triangularly  produced 
and  deeply  notched,  the  sub-genital  lamina  is  ample  and 
orbicular,  bearing  two  short  acuminate  styles;  the  cerd 
are  orange  and  broadly  spatulate;  the  ante-penultimate 
tergum  has  the  posterior  margin  notched  in  the  middle, 
whilst  the  preceding  tergum  is  very  broadly  and  deeply 
emarginate,  exposing  nearly  the  whole  of  the  following 
tergum. 

29.  P.  viclana,  Wlk.     (Brazil.) 

Pseudomops  melana.  Walker,  L  c.  p.  80,  n.  16  (1868). 
Distinguished  by  a  luteous  band  on  the  abdomen  above. 

30.  P.  simulaTis,  Sull.    (Brazil.) 

Pseicdoinops  simulans^  Stil.  1.  c.  p.  310  (1858). 
Thyrsocera  simulanSy  Brunner,  1.  c.  p.  124,  n.  13  (1865). 

This  species,  owing  to  the  inadequacy  of  the  description, 
cannot  be  recognized  with  certainty ;  it  may  not  even 
enter  into  the  section  of  the  genus  with  spatulate  cerci. 

Pseudomops  melandryoides,  Wlk.  (l.c.  p.   84,   1868)  is  a 
species  of  Phyllodromia, 
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TABLE  OP  SPECIES  INCLUDED  IN  THE  GENUS 
PSEUDOMOPS,  Serv. 

A.  Cerci  not  spatulate. 

1.  Pronotnm  not    unicolorous,   margins 
paler  than  disc. 
2.  Ground  colour  of  pronotum  some 
shade  of  rufous. 
3.  Lateral  pale  margins  of  pronotum 

inwardly  produced      ....    intercepta,  Burm. 
3^.  Lateral  pale  margins  of  pronotum 
not  inwardly  produced. 
4.  Disc  of  pronotum  with  definite 
darker  markings. 
5.  Two  dark  spots  on  the  disc  of 

the  pronotum oblongata,  L. 

5'.  A  horseshoe-shaped  mark  on 

the  disc  of  the  pronotum.    incltisa,  Wlk. 
4'.  Disc  of  pronotum  without  de- 
finite darker  markings. 
5.  General  colour  of  tegmina 
rufous. 

6.  Fnsco-rufous laticomia,  Burm. 

6'.  Testaceo-rufous  ....    anwdicomisy  Burm., 

americana,  Sss. 
5'.  General  colour  of   tegmina 
orange. 
6.  Tegmina  with  apex  only 

infuscated aie  mnfmra,  Sss.  and  Zhnt. 

6'.  Tegmina  with  apical  three- 
fifths  infuscated     .     .     .     gmta^  Rehn. 
5".  Greneral   colour  of  tegmina 

fuscous mhniea,  Wlk. 

2^.  Ground  colour  of  pronotum  fuscous. 
3.  Lateral  yellow  borders  of  prono- 
tum not  broad. 
4.  Lateral  yellow  borders  not  in- 
wardly produced. 
5.  Pronotum  longer  than  broad    cincta,  Burm. 
5'  Pronotum    not  longer  than 

broad neglectay  mihi. 
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4'.  Lateral  yellow  borders  inwardly 
produced. 
5.  Legs  not  entirely  yellow  .     .    affmU^  Burm. 
6'.  Legs  entirely  yellow. 
6.  Lateral  yellow  borders  of 
pronotum  strongly  pro- 
duced inwards  ....    angusta^  Wlk. 
6'.  Lateral  yellow  borders  of 
pronotum  less   strongly 
produced  inwards  .    .    .    flavipes,  Burm. 
3'.  Lateral  yellow  borders  of  prono- 
tum broad. 
4.  Yellow    border   of   pronotum 
nearly  equally  broad  through- 
out      guet^inianoy  S?8. 

4'.  Yellow  border  of  pronotum 
narrowed  anteriorly  and 
posteriorly. 

5.  Of  lai^e  size diacicoUii^  Burm. 

5'.  Smaller 6um,  mihi. 

1'.  Pronotum  unicolorous. 

2.  Pronotum  red ftico^r,  mihi. 

2'.  Pronotum  black  or  fuscous. 
3.  Abdomen  not  orange  in  the  male. 
4.  Tegmina  without  white  streaks    cbscura,  Sss. 
4'.  Tegmina  with  white  streaks  .    aJhostriata^  mihi. 
3'.  Abdomen  orange  in  the  male     .    magna,  mihi. 


B.  Cerci  spatulate. 

1.  Pronotum  with  broad  yellow  borders. 

2.  Tegmina  fuscous femoralisy  Wlk. 

2'.  Tegmina  fulvous bruniieriy  Sss. 

1 .  Pronotum  with  narrow  yellow  borders 
or  none. 

2.  Abdomen  bmnge nigritay  Sss. 

2'.  Abdomen  black. 
3.  Abdomen  entirely  black. 

4.  No  white  lines  on  the  tegmina .     crinicamisy  Burm. 
4.  Tegmina  with  white  lines    .     .     hictuosaj  Sss. 
3'.  Abdomen  not  entirely  black. 
4.  Abdomen  rufous  at  base      .     .    puitjgariy  Bol. 
4'.  Abdomen  not  rufous  at  base. 
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5.  Abdomen     with    transvene 

testaceous  band  above    .    .    mdana^  Wlk. 
5'.  Abdomen  with  longitudinal 

▼ittffi  below Mstmdfi^  St&l. 


III.  Some  new  Blattidje  from  Sarawak.  Borneo, 
IN  THE  Hope  Department,  Oxford  University 
Museum. 

Mr.  J.  Hewitt,  Curator  of  the  Sarawak  Museum, 
recently  forwarded  to  me  for  determination  a  small  col- 
lection of  cockroaches ;  thirteen  of  the  species  appear  to 
be  new  to  science  and  are  described  below.  The  re- 
discovery of  the  species  described  by  Serville  as  BlcUta 
deeorata  is  of  some  interest  The  numbers  attached  by 
Mr.  Hewitt  to  his  specimens  are  quoted  in  square 
brackets. 

Genus  Ischnoptera,  Burm. 

Ischnoptera  excavata,  n.  sp.     (Plate  XVI,  fig.  11.) 

<J.  Fulvo-ferrnginous.  Eyes  closer  together  than  the  antennal 
sockets.  Pronotum  trapezoidal,  sides  deflexed,  posterior  margin 
obtusely  angled.  Tegmina  with  the  radial  vein  bifurcated  near 
base,  seventeen  costal  veins,  seven  discoidal  sectors.  Wings  hyaline, 
marginal  field  and  veins  ferruginous,  mediastinal  vein  with 
five  branches,  radial  vein  bifurcated,  eleven  costal  veins,  ulnar 
vein  sending  four  rami  to  apex,  two  to  dividing  vein,  first  axillary 
vein  tri-ramose.  Anterior  femora  with  anterior  margin  beneath 
strongly  spined,  the  proximal  spines  longer  than  the  distal ;  all  the 
femora  with  apical  spines  on  both  margins  and  with  genicular 
spines.  Supra-anal  lamina  profoundly  modified,  proximally  it 
is  deeply  depressed  with  a  median  elevated  carina,  so  that  two 
wide  pits  are  formed  which  are  directed  forwards  beneath 
the  preceding  tergum,  posterior  margin  of  the  lamina  rounded, 
slightly  emarginate.  Sub-genital  lamina  of  normal  shape,  but 
without  styles.    Cerci  moderate. 

Total  length  21  mm. ;  length  of  tegmina  17  mm. 

KUCHINO  (March  1899).     One  example  [No.  32]. 
I  know   of  no  other  species  of   Blattid   in   which   so 
extensive  a  modification  of  the  supra-anal  lamina  occurs ; 
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the  opening  of  the  so-called  "  repugnatorial "  glands  in 
many  species  leads  to  modifications  of  the  penultimate  or 
antepenultimate  terga,  but  not  to  that  of  the  supra-anal 
lamina. 

Ischnoptera  morUis,  n.  sp.     (Plate  XVI,  fig.  10.) 

^ .  Head  castaneous,  antennsB  rafo-fuscoos.  Pronotum  trapezoidal, 
castaneoos,  sides  deflexed.  Tegmina  testaceons-hyaline,  thirteen  to 
fourteen  costal  Feins,  anterior  ulnar  vein  quadri-ramose,  posterior 
ulnar  tri-raraose.  Wings  hyaline,  mediastinal  vein  long  with  two 
hranches,  radial  vein  unbranched,  eight  costal  veins,  the  fonr 
proximal  ones  incrassated,  median  vein  simple,  ulnar  vein  giving  off 
five  veins  to  apex  and  three  to  the  dividing  vein.  Abdomen  ess- 
taneons,  the  first  few  segments  paler  ;  the  first  segment  above  with 
a  median  deep  depression,  the  anterior  wall  of  which  is  fimbriated 
with  rufous  hairs  that  appear  to  conceal  a  minute  orifice,  from  the 
posterior  wall  projects  a  blunt  tooth  covered  with  a  rufous  pube- 
scence. The  middle  of  the  seventh  segment  is  depressed  and  the 
middle  of  the  posterior  margin  of  the  sixth  segment  is  slightly 
elevated,  forming  a  wide- mouthed  tube  in  which  can  be  seen 
numerous  hairs.  Supra-anal  lamina  trapezoidal ;  subgenital  lamina 
asymmetrical  with  two  acuminate  styles  asymmetrically  placed, 
the  right  being  almost  median,  the  left  lateral.  Cerci  castaneous, 
mutilated.  Legs  rufo-castaneous,  front  femora  with  several  spines 
along  the  ant<irior  margin  beneath,  the  distal  members  of  the  series 
shorter  than  the  proximal. 

Length  of  body  13  mm.  ;  length  of  tegraina  14  mm. 

Mt.  Matang,  3000  feet     One  example  [No.  21]. 

The  secondary  sexual  characters  of  the  Oriental  species 
of  Ischnoptera  appear  to  be  most  diverse  in  character,  and 
a  careful  anatomical  study  of  the  structures  whose  pre- 
sence is  revealed  by  openings  to  the  exterior  and  modifi- 
cations of  the  overlying  terga  is  much  to  be  desired. 
The  modification  of  the  first  abdominal  tergum  described 
above  appears  to  be  unusual  amongst  the  Blattidae. 

Genus  Pseudophyllodromia,  Br. 

Pseudophyllodroiniap^dcherrima^  n.sp.  (Plate  XIV,  fig.  3.) 

$ .  and  9 .  Piceous.  Head  large  and  broad  projecting  beyond 
the  pronotum,  with  a  narrow  golden  line  between  the  eyes ;  antennae 
fine,  setaceous,  longer  than  the  body.     Pronotum  trapezoidal,  ades 
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not  deflezed,  bordered  all  round  with  a  narrow  golden  line,  the 
line  ifl  marginal  on  the  anterior  and  posterior  margins  of  the  pro- 
thorax  but  Bubmarginal  on  the  lateral  margins.      Tegmina  with 
the  mediastinal  area,  a  horseshoe-shaped  vitta  astride  the  radial  vein 
near  its  base,  and  an  elongate  vitta  in  the  apical  part  of  the  marginal 
field,  golden  (faded  to  white  in  dried  specimens).    The  surface  of 
the  tegmina  is  somewhat  rngulose ;  marginal  field  broad,  nine  costal 
veins,  nlnar  vein  with  nine  oblique  branches,  no  division  of  the 
vein  into  an  anterior  and  posterior  trunk,  anal  vein  strongly  impressed. 
Wings  infuscated,  especially  strongly  in  marginal  field  and  at  apex, 
a  clear  hyaline  spot  in  marginal  field ;  nine  somewhat  irregular 
costal  veins,  ulnar  vein  with  four  rami,  no  apical  triangle,  first 
axillary  tri-ramose.    Abdomen  piceous ;  supra-anal  lamina  of  male 
transverse,  of  female  slightly  produced,  emai^nate ;  abdomen  beneath 
piceons,  the  centre  of  the  last  few  segments  rufous,   sub-genital 
lamina  of  the  male  short,  transverse,  of  the  female  large,  ample ; 
cerci  moderate,  piceous,  apical  three  joints  golden  above.    Legs 
piceons,  apices  of  cox»  and  trochanters  golden,  tarsi  and  tibial 
spines  rafous.     Front  femora  unarmed  beneath,  mid-femora  with 
two  spines  on  anterior  margin,  three  on  posterior  margin,  hind 
femora  with  two  on  anterior  margin  and  four  on  posterior  margin, 
all  the  femora  with  apical  spines  on  both  margins  and  with  genicular 
spines.     The  genital  apparatus  of  the  male  appears  to  be  very  com- 
plicated.    The  ootheca  is  almost^  cylindrical,  longitudinally  finely 
striated,  with  a  longitudinal   serrulate  crest,  it  is  carried  by  the 
female  with  the  crest  uppermost  and  the  contained  eggs  vertically 
disposed.    The  larvss  have  the  anterior  and  lateral  margins  of  the 
pronotnm,  the  lateral  margins  of  the  meso-  and  metanotum,  two 
spots  on.  the  metanotum  and  on  the  fourth  and   fifth  abdominal 
t«Tga,  golden. 
Total  length  10  mm. ;  length  of  tegmina  6  mm. 

KucBiNG.     Several  examples  [No.  12]. 

This  little  cockroach  is  abundant  in  decayed  wood ;  in 
general  appearance  it  is  unlike  the  South  American  species 
of  the  genns,  but  I  can  find  no  character  of  sufficient 
importance  to  entitle  it  to  separate  generic  rank,  unless 
the  undivided  trunk  of  the  ulnar  vein  of  the  tegmina  can 
be  so  regarded.  An  allied  species  occurs  in  Penang,  but 
the  unique  example  before  me  is  in  such  bad  condition 
that  I  prefer  to  await  additional  material  before  describing 
it.  Phyllodromia  laticeps,  Wlk.,  and  P.  laticaput,  Br., 
should  also  be  referred  to  the  genus  Psevdophyllodromia. 

TRANS.  BNT.  SOC.  LOND.  1906. — PART  TI.   (SEPT.)   18 
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Qenus  Allaota,  Sss.  and  Zhntn. 
AUacta  parva,  n.  sp. 

(J.  Head  and  antenna  testaceous,  two  pyriform  vittsB  on  the 
frons  castaneoos.  Pronotum  transversely  elliptical,  castaneoas,  with 
a  triangular  testaceous  mark  on  the  centre  of  the  anterior  margin. 
Tegmiua  castaneous,  mediastinal  area  and  a  transverse  spot  just 
before  the  middle  of  the  tegmen  continuous  with  it,  hyaline ;  ten 
costal  veins,  anterior  ulnar  vein  with  three  longitudinal  rami^ 
posterior  trunk  simple.  Wings  hyaline,  six  costal  veins,  the  third, 
fifth  and  sixth  bifurcate,  their  extremities  swollen ;  radial  vein 
bifurcate,  ulnar  vein  with  four  branches.  Femora  moderately 
armed.  Supra-anal  lamina  transverse,  sub-genital  lamina  orbicular, 
with  two  styles.    Cerci  elongate. 

Total  length  8  mm. ;  length  of  tegmina  6  mm. 

KucHiNG.    Two  examples  [No.  23]. 

Genus  EIpilampba,  Burm. 
Epilampra  saravacensis,  n.  sp. 

$ .  Allied  to  E.  inclaratc^  Wlk.,  but  larger,  the  ocelliform  ^pots 
on  the  tegmina  smaller  and  less  numerous,  the  part  of  the  right 
tegmen  overlapped  by  the  left  not  marbled  or  oc^ated,  marginal 
field  of  wings  not  so  strongly  marked  with  rufesoent 

Pale  fulvous ;  head  with  darker  points  densely  arranged ;  pro- 
notum not  covering  the  vertex  of  the  head»  its  posterior  maigiB 
obtusely  angled,  covered  with  densely  arranged  fuscous  and  rufous 
points,  but  not  punctate.  Tegmina  with  a  few  small  white  ocelliibrm 
spots,  except  on  that  part  of  the  right  tegmen  overlapped  by  the  left, 
which  is  uniform  fulvous.  Wings  with  apex  slightly  fulvous. 
Abdomen  fiavo-testaceous  above,  rufous  below.  Front  femora  with 
six  stout  spines  on  the  middle  of  anterior  margin  beneath,  three  on 
posterior  margin  in  distal  half,  mid-  and  hind-femora  with  three 
spines  on  anterior,  four  on  posterior  margin ;  formula  of  apical 
spines  x»  t>  v>  genicular  spines  on  mid-  and  hind-femora,  none  on 
the  front  pair ;  pulvilli  mai^ned  with  sjnnes,  the  second  joint  with 
spines  beneath  in  addition. 

Total  lei^th  56  mm. ;  length  of  body  43  mm. ;  length  of  tegmina 
48  mm. 

LiNaGA,BATANG  LuPAR  RiVER.  One  example  [Na  15]. 
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EpUampra  goliath,  n.  sp. 

<}.  Allied  to  B,  molockj  Eehn.,  from  Siam,  of  tiie  same  dark 

rtnaceoiis  brown  above  and  of  tbe  same  elongate  ovate  sbajM.    it 

diieis  as  follows:     Head  not  projeeting  beyond  the  pronotum, 

vertex  and  a  broad  stripe  extending  to  the  dypeos  foscons,  the  front 

of  the  head  and  antennaa  testaoeons ;  pronotum  with  two  erescentic 

impressions  on  the  disc     Marginal  field  of  tegmina  very  broad, 

almost  equalling  half  the  total  breadth,  mediastinal  vein  with  five 

branches.    Wings  with  anterior  part  suffased  with  rufous,  strongest 

at  apex.     Subgenital  lamina  broad,  asymmetrical  with  two  flattened 

styles.      Abdomen  flavo-testaceoos  above,  rufo-fuacous  below  with 

paler  margins,  a  dark  stigma  on  each  side  of  each  segment.    Front 

femora  with  five  spines  on  median  part  of  anterior  margin,  three  on 

posterior  margin,  mid-  and  hind-femora  with  three  to  five  sf^nes 

on  each  margin,  all  the  femora  with  genicular  spines,  formula  of 

apical  spines  1,  t«  i  >  pulvilli  of  posterior  tarsi  not  margined  with 

spines. 

Total  length  58  mm. ;  length  of  body  50  mm. ;  length  of  tegmina 
50  mm. 

Mt.  Matang,  3000  feet  One  example  [No.  14] ; 
N.  Borneo  opposite  Labuan.    One  example. 

If  the  admirably  detailed  description  of  K  moloch,  Rehn 
(Proe.  U.S.  Nat.  Mus.,  xxvii,  p.  550,  1904),  be  compared 
with  the  foregoing  description  it  will  readily  be  seen  in 
what  features  the  two  insects  differ;  I  have  omitted 
descriptions  of  those  features  wherein  the  two  species 
resemble  each  other.  Both  species  bear  a  marked 
resemblance  to  Molytria  hadia,  Br. 

EpUampra  miranda,  n.  sp. 

i  .  Allied  to  the  preceding  species.  Fulvo-testaceous.  Head  with 
very  convex  front,  eyes  more  remote  than  ocellar  spots,  vertex  with 
(Jiree  loi^tudinal  stripes.  Pronotum  shaped  as  in  J?,  molochy  Rehn, 
and  E,  goliathj  mihi,  but  somewhat  more  cucnlLate,  only  just  cover- 
ing the  vertex  of  the  head,  with  scattered  punctures  and  with  two 
crescentic  impressions  on  the  disc.  Tegmina  with  marginal  field 
equal  to  half  the  total  breadth,  mediastinal  vein  with  seven  branches ; 
speckled  with  paler  spots,  radial  vein  at  base  fuscous.  Wings  hyaline, 
veins  flavo-testaceoua.  Supra-anal  lamina  bilobate,  not  extending 
beyond  the  sub-genital  lamina  which  is  quadrate  and  slightly 
asymmetrical  (styles  mutilated) ;  cerci  moderate,  acuminate  ;  ventral 
segments  with  a  black  stigma  on  each  side.    Front  femora  with 
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seven  spines  on  anterior  margin  beneath,  mid-  and  hind-femora  with 
three  to  four  spines  on  anterior  margin,  two  on  posterior  margin ; 
formula  of  apical  spinea  f,  |,  J,  no  genicular  spine  on  front  femora. 
Posterior  inetjitarsuft  barely  equal  in  length  to  remaining  joints, 
which  arc  not  spined  beneath,  pulvilli  not  margined  with  spinee. 
Total  length,  55  mm.  ;  length  of  body,  44  mm. ;  length  of  tegmina, 
42  mm. ;  pronotum,  18  mm.  x  11  mm. 

Mt.   Penrissen,  3500  feet   (22.  Shdford   coll).    One 
example  [No.  16]. 

EpHa^npra  favomarginata,  n.  sp. 

^  and  9  *  HufouH.  Head  testaceous  with  minute  rufous  points, 
antennoo  fuscous  except  at  base.  Pronotum  not  covering  the  vertex, 
sides  deflexed,  posterior  margin  obtusely  angled,  covered  with  small 
confluent  dots  darker  than  the  ground-colour,  except  on  the  anterior 
and  posterior  margins  which  are  flavo-testaceous.  Tegmina  with 
mediastinal  area  flavo-testaceous,  the  rest  rufous  with  fine  yellof 
streaks  on  the  veins,  the  right  tegmen  where  covered  by  the  left  is 
infuscated ;  branching  of  mediastinal  vein  very  obscure.  Wings 
with  the  marginal  lield  luteous,  the  apex  and  veins  infuscated. 
AMomen  f la vo- testaceous.  Supra-anal  lamina  bilobate,  strongly 
pn^duced  in  the  female  ;  sub-genital  lamina  in  the  male  sub-quadrate, 
a»ymnictdca1,  in  the  female  ample,  semi-orbicular.  Front  femora 
with  three  to  four  spines  on  the  proximal  half  of  the  anterior  margin 
beneath,  with  close  set  minute  spines  in  the  distal  half,  mid-  and 
hind- femora  with  four  to  five  spines  on  anterior  margin,  three  on 
posterior  margin,  apical  spines  on  both  margins  on  all  the  femora, 
all  the  genicular  spines  present.  Posterior  metatarsus  much  longer 
than  succeeding  joints,  second  joint  epinose  beneath,  pulvilli  mar 
gined  with  spines. 

Total  length,  21  mm. ;  length  of  body,  17  mm, ;  length  of  tegmina, 
17  mm. 

KucHiNG ;  several  examples  [No.  17]. 

This  species  falls  into  the  same  group  that  includes 
K  jmpna^  Sss.,  E,  Imvicollis^  Sss.,  E,  pu7icticollis,  Wlk.,  -E 
plena,  Wlk.,  etc.  Its  coloration  alone  ought  to  render  it 
easy  of  recognition. 

Genus  HoMALOSiLPHA,  Stai. 

Homalosilpha  derorata,  Serv.     (Plate  XIV,  fig.  8.) 
Blatta  decorafa,  SeiTille,  Ins.  Orth.  p.  99  (1839). 
This  species  of  unknown  habitat  has  been  ignored  in 


Digitized  by 


Google 


Mr.  R.  Shelford's  Studies  of  the  Blattidm,         271 

ts  of  BlattidsB  described  by  earlier  authors ;  neither 
er  nor  Kirby  mention  it.  The  type  specimen  from 
archal  collection  is  in  the  Hope  Museum,  Oxford, 
)m  an  examination  of  it  I  am  able  to  place  it  with- 
doubt  in  the  genus  Homalosilpha.  An  identical 
le  from  Mt.  Penrissen,  Sarawak  [No.  28]  gives  the 
t  of  this  species  that  has  for  so  long  been  unrecog- 

It  may  be  mentioned  that  another  of  Serville's 
of  Blattidse,  viz.  Blatta  cUcarazzas,  is   also  in  the 

Museum. 

Genus  Miroblati'A,  no  v. 

covered  by  the  pronotum,  eyes  closer  together  than  the 
I  sockets ;  antennee  very  long,  third  joint  twice  as  long  as 
Pronotum  longer  than  broad,  anterior  border  arcuate, 
r  border  truncate,  exposing  the  scutellum  ;  markedly  cncul- 
narrowed  anteriorly,  anterior  and  lateral  mai^ins  reflected, 
a  symmetrically  disposed  elevated  ridges.  Tegmina  broad, 
rely  reaching  extremity  of  abdomen,  overlapping  consider- 
ex  obtusely  rounded;  corneous,  densely  reticulated,  vena- 
jcured,  no  anal  vein  or  anal  field,  radial  vein  strongly 
at  base,  mediastinal  field  on  under  surface  elevated,  keeled, 
tween  mediastinal  and  radial  veins  broad,  infiexed,  forming 
^iastinal  field  an  epipleuron,  the  outer  margin  of  which  is 
:ior  margin  of  the  tegmen,  the  inner  margin  formed  by  the 
nal  vein.  Wings  broadly  ovate,  of  same  length  as  tegmina, 
18,  anterior  part  nearly  twice  as  broad  as  posterior  part,  the 
krgin  deeply  indented  at  the  point  of  division  between  the 
bs,  the  wing  appearing  bilobate ;  mediastinal  and  radial 
sed,  their  base  elevated  forming  a  prominent  ridge,  six 
tranches  given  off  to  apex  and  outer  margin,  ulnar  vein 
with  three  ramose  branches  only,  numerous  transverse 
between  all  the  veins ;  posterior  part  of  wing  not  folding 
te  manner  but  merely  doubling  under  anterior  part.  Supra- 
ina  of  male  broadly  transverse,  slightly  emarginate.  Sub- 
imina  of  male  subquadrate,  styles  minute.  Cerci  long,  very 
pointed.  Legs  long,  slender ;  femora  unarmed  beneath  ; 
I  posterior  tibiae  in  two  rows.  Posterior  tarsi  with  meta- 
Lger  than  remaining  joints,  no  spines  beneath,  pulvilli  large, 
id  occup3ring  whole  length  of  joint.  Female  not  known, 
apterous. 

affinities  of  this  highly  remarkable  genus  appear  to 
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be  with  Archibldtta,  Vollenb.,  as  shown  by  the  uoarmed 
femora  and  the  structure  of  the  tarsi ;  the  form  of  the 
"  epipleuron  "  is  very  different,  in  ArehHAaUa  this  is  formed 
by  a  simple  deflexion  of  the  anterior  part  of  the  tegmen, 
whereas  in  Miroblatta  the  area  between  the  mediastinal 
and  radial  yeins  is  deflezed,  but  the  mediastinal  field  itself 
is  in  the  same  plane  as  the  disc  of  the  tegmen,  forming  in 
repose  a  sort  ot  flange ;  I  know  of  no  parallel  modification 
of  the  tegmina  in  other  Blattidae.  The  method  of  wing- 
folding  in  Miroblatta  is  met  with  again  only  amongst  the 
Corydiinae. 

Miroblatta  petrophila,  sp.  n.     (Plate  XIV,  figs.  4,  4a.) 

^ .  Elongate  ovate ;  dark  castaneous.  Head  fascous,  front  concave, 
lower  face  rugoee,  clypeus  flavo-testaceous,  mouth  parts  castaneons ; 
antennsB  longer  than  total  length  of  hody,  a  hroad  white  aannlus 
before  tbe  middle,  occupjring  twenty-one  joints.  Pronotnm  cis- 
taneous,  disc  with  strong  elevated  ridges  in  the  form  of  a  horseshoe, 
giving  off  anteriorly  two  short  diverging  branches  and  laterally  two 
backwardly  directed  branches  which  are  less  strongly  marked,  a 
median  carina  on  the  anterior  cucullate  part  of  the  pronotum  ;  area 
between  the  limbs  of  the  horseshoe  rugose,  ridges  and  adjacent  parts 
black,  a  pair  of  orange  spots  on  each  side  of  the  anterior  carina  and 
another  pair  on  each  side  of  the  limbs  of  the  horseshoe-shaped  ridge ; 
scattered  about  the  surface  of  the  pronotum  are  numerous  small 
tubercles  bearing  erect  seta).  Tegmina  castaneous,  the  radial  vein 
black.  Wings  flavo-hyaline,  marginal  field  and  apex  sufTosed 
with  flavo-castaneous.  Abdomen  dark  castaneous,  paler  at  the  base 
above.  Legs  dark  castaneous,  apices  of  femora  flavo-castaneons ; 
formula  of  apical  spines  f,  |,  4,  no  genicular  spines  on  ant^ior 
femora. 

Total  length  40  mm.  ;  length  of  tegmina  26  mm.  ;  proBOtum 
13  mm.  X  16  mm. 

Mt.  Santubong,  2500  feet,  amongst  rocks.  One  example. 

About  half-a-dozen  specimens  of  this  cockroach  were 
captured  by  a  native  collector  in  August  1900;  he  stated 
that  they  ran  with  great  activity  and  that  they  were 
incapable  of  flight. 

Genus  CoRYDU,  Serv. 

Corydia  cosrulea,  n.  sp. 

cJ .  Brilliant  blue  with  metallic  reflections.  Head,  pronotum  and 
anterior  margins  of  tegmina  and  wings  pubescent,  antennie  fusooQB, 
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form.  Pronotam  transyersely  elliptic,  punctate  with  two  deep 
eions  on  the  disc,  humeral  angles  well  marked.  Tegmina  blue, 
lurplish  reflections  and  some  obscure  orange  maculae  on  the 
Q  orange  streak  on  the  margin  of  the  tegmen  just  beyond  the 
itinal  field  ;  the  right  t^^en  where  covered  by  the  left 
i-purple.  Wings  hyaline,  marginal  field  infuscated,  with 
ih  reflections,  four  bifurcated  costal  veins,  ulnar  vein  with 
rami.    Meso-  an:l  metanotum  purple.    Abdomen  orange,  the 

0  segments  blue.  Supra-anal  lamina  transverse,  widely 
nate ;  sub-genital  lamina  quadrate  with  acuminate  and 
ent  styles.    Cerci  stout,  fuscous.    Legs  dark  blue,  tarsi  fuscous. 

1  length,  13*5  mm.  ;  length  of  tegmina  10  mm. 

.  MATA.NG,  3000  feet  {Shelford  colL),     One  example 

9]. 

i  species  appears  to   be   most  closely   allied   to   (7. 

^ideSy  Wlk. 

Genus  Areolaria,  Br. 

'4)larm  signata,  n.  sp. 

id  9 .  Head  black,  vertex  with  a  testaceous  patch  on  which 
two  short  black  lines,  maxillary  palps  testaceous,  antennee 
incrassated  in  the  basal  half  and  plumose,  the  apical  half 
xteen  joints  testaceous  and  the  terminal  three  joints  fuscous. 
Lim  almost  quadrangular,  broader  than  long,  sides  deflexed 
',  disc  closely  punctate,  black  with  a  central  testaceous  vitta 
letely  divided  longitudinally,  posterior  margin  narrowly 
ms,  lateral  margins  testaceous-hyaline.  Tegmina  corneous, 
tinal  field  hyaline,  the  remainder  griseo-testaceous  with  a 
uscous  stripe  running  along  the  radial  vein  then  turning  at 
igles  to  cross  the  apex  of  the  anal  field  and  to  meet  its  fellow 
opposite  tegmen,  left  t^men  with  a  fuscous  stripe  on  the 
margin,  the  portion  of  the  right  tegmen  that  is  overlapped 
left  is  black  and  shining ;  all  the  veins  marked  by  lines  of 
nes.  Scutellum  prominent,  black,  punctate.  Wings  hyaline, 
d  field  infuscated,  thirteen  costal  veins,  strongly  incrassated 
mected  by  transverse  venulsd,  median  vein  simple,  medio- 
rea  crossed  by  nine  transverse  venulas,  ulnar  vein  tri-ramose, 
illary  vein  quadri-ramose,  triangular  apical  field  very  large, 
Uy  divided  by  a  longitudinal  vein.  Abdomen  of  male  flavid 
uscous  below,  supra-anal  lamina,  shortly  produced,  triangular, 
ital  lamina  narrower,  apex  deeply  and  triangularly  cleft  with 
»rt  styles,  cerci  flavid.    Abdomen  of  female  broader  fuscous 
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above  and  below,  supra-anal  lamina  more  produced  with  a  median 
carina,  sub-genital  lamina  very  large,  its  surface  with  shallow 
confluent  punctures.  Front  legs  and  all  the  coxn  fuscous,  all  the 
tarsi,  the  mid  and  posterior  tibisa  testaceous  with  the  bases  fuscous, 
the  mid  and  posterior  femora  testaceous  at  base,  fuscous  at  apex. 
Total  length,  9  mm. ;  length  of  tegmina  6*5  mm 

KucHiNQ.     Four  examples  [No.  7]. 

The  incrassated  and  plumose  antennae  in  both  sexes  will 
eerve  to  distinguish  this  species  from  those  already 
described. 

Qenus  Homopteroidea,  nov. 

Head  as  in  Latindia,  Stal,  antennae  elongate.  Pronotum  elliptic, 
sides  not  deflexed,  with  arcuate  sulci,  with  a  sparse  erect  pubescence, 
Tegmina  membranous,  slightly  exceeding  the  abdomen  in  length,  or 
much  longer,  venation  irregular,  apical  part  of  discoidal  ares 
reticulate,  no  oblique  vein.  Wings  as  long  as  tegmina  in  both  sexes. 
Supra-anal  lamina  produced,  triangular,  sub-genital  lamina  in  the 
female  deeply  cleft  Cerci  elongate.  Femora  unarmed  beneath ; 
tibiao  sparsely  spined,  spines  in  two  rows  ;  tarsi  without  arolia. 

The  genus  diflfers  from  Latindia,  St&l,  by  the  absence  of 
an  oblique  vein  in  the  tegmina,  from  Paralatindia^  Sss.,  by 
the  presence  of  alar  organs  in  both  sexes,  from  Ipisoma, 
Bol.,  by  the  equally  long  tegmina  and  wings,  from 
Hemilatindia,  Sss.,  by  the  pronotum  without  deflexed  sides 
and  by  the  entirely  membranous  character  of  the  tegmina. 

There  are  four  species  in  the  Oxford  Museum,  all  from 
the  Oriental  region,  but  the  specimens  are  in  bad 
condition.  The  insects  which  in  life  appear  very  like 
small  Homoptera  of  the  family  Fulgoridse  (e.g.  Leu9aJba, 
Stacota,  Epora)  are  extremely  fragile  and  it  is  a  matter  of 
difficulty  to  capture  perfect  specimens. 

Hmnopteraidea  nigra,  n.  sp.     (Plate  XVI,  figs.  13,  14) 

$.  Head  black,  antennae  fuscous,  clypeus  with  an  erect  pube- 
scence. Pronotum  almost  orbicular,  margined  all  round,  a  few  erect 
hairs  on  the  anterior  and  lateral  margins,  disc  irr^;ular  with  two  con- 
verging sulci  posteriorly,  black,  lateral  margins  dark  castaneous. 
Tegmina  castaneous,  radial  vein  giving  off  four  costal  veins,  three 
longitudinal  sectors  in  discoidal  field,  apex  of  tegmina  reticulate,  anal 
vein  angled,  axillary  veins  reduced,  reticulated.  Wings  infuscated, 
four  costal  veins,  ulnar  vein  tri-ramose,  apex  of  wing  reticulated. 
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len  fusco-castaneous ;  eupia-anal  lamina  large,  produced,  margin 
f  reflected,  emarginate  in  the  middle  and  with  a  stiff  erect 
mce,  sub-genital  smaller  than  the  supra-anal  lamina,  com- 
laterally  and  deeply  cleft ;  cerci  mutilated.  Legs  fusco-cas- 
),  tarsi  paler,  front  femora  with  apical  spine  on  anterior  border 
1,  no  genicular  spine,  mid-femora  with  two  apical  spines  and 
ular  spine,  hind  femora  missing  ;  tarsi  without  arolia. 
;th  of  body  7  mm.  ;  length  of  tegmina  3  mm. 

CHING.  One  example  [No.  26].    Ad  example  of  this 
s  from  Sumatra  is  in  the  Paris  Museum. 


lus  Paranauphceta,  Br. 
unauphceta  cUra,  n.  sp. 

id  $ .  Entirely  black,  shining,  except  the  apical  third  of  the 
Be  which  is  testaceous,  and  the  labrum  which  is  flavo-testaceous. 
[un  marked  with  irregular  depressions.  Tegmina  with  radial 
tmose,  fourteeen  to  fifteen  costal  vei[ns,  their  basal  halves 
cent,  anterior  ulnar  vein  bifurcate,  posterior  ulnar  multi- 
,  anal  vein  not  reaching  the  middle  of  the  sutural  margin, 
infuscated,  radial  vein  irregular,  costal  veins  obsolete,  ulnar 
ending  many  branches  to  the  dividing  vein,  an  inconspicuous 
triangle.  Supra-anal  lamina  in  both  sexes  large,  the  cerci 
exceeding  it,  its  posterior  margin  in  the  female  slightly 
oate;  sub-genital  lamina  in  male  large,  asymmetrical  with 
tent  acuminate  styles,  in  the  female  ample. 
I  length,  27  mm. ;  length  of  tegmina,  21  mm. 

CHING.     A  long  series  [No.  6]. 

ranaupJueta  ajinis,  n.  sp. 

Mlied  to  P.  basalts,  Serv.,  but  with  no  yellow  band  on  the 
itween  the  eyes  ;  abdomen  beneath  with  no  yellow  spots,  the 
ree  segments  of  the  abdomen  above  with  very  small  yellow 
the  supra-anal  lamina  entirely  black.  Tegmina  and  wings 
e  in  length,  in  one  example  not  extending  beyond  the  middle 
sixth  abdominal  segment,  in  no  case  attaining  the  extremity 
ibdomen. 
I  length  22  mm. ;  length  of  tegmina  13  mm.  to  15  mm. 

[JTAN.    Four  examples  (Paris  Museum).] 


Digitized  by  VjOOQIC 


I'll 


i 


276         Mr.  R.  Slielford's  Siudies  of  the  Blaitid 


IV.  The  Type  of  Bjrilampra  brasilmisis, 

Fabricius*  description  in  his  "  Sy sterna  Ent( 
1775,  p.  272,  of  this  si>ecies  is  as  follows : — 

"  B.  pallida,  abdomiae  atro. 

*'  Habitat  in  Brasilia.     Mus,  Do  in.  Banks. 

**  Paulo  major  B.  iaj^poniai,      Tota    pallida, 
sub t us  atro.     Antenna?  fusca3." 

So  brief  a  description  of  a  member  of  a  genus 
numbers  of  cryptically- coloured  species,  renders 
mination  by  subsequent  authors  almost  imposs 
synonymy  of  the  species  according  to  Bninn 
Syst.  d.  Blatt.  1865,  p.  159)  is  :  — 

Ejnlampra  hrasilwnds,  Burm.  Handb.  ii,  p.  5( 
Blatta  macidicoUis,  Serv.,  Ins.  Orth.  p.  92  (18; 
?  Blatta  f/risea,  De  Geer,  Mem.  Ins.  iii,  p.  57 

4-4,  f.  9(1773). 

?  BlaUa  firisca,  Oliv.  Enc.  Meth.  T.  iv,  p.  e^l9, 
?  Phyllodromia   hurmcisteri,  Guor.  He  de  Cu 

Art.  p.  345  (1857), 

None  of  these  species  can  be  recognized  with 
since  the  descriptions  of  them  are  iutadequate 
types  of  some  are  missing.  The  Hope  Museum 
contains  some  drawings  made  by  the  late  Profe: 
wood  of  several  of  Serv i lie's  types,  amongst  othei 
of  Blatta  macicluollis,  and  on  comparing  this  wi 
brician  type  of  Blatta  hrasUicmis  io  the  Bank  si 
at  the  British  Museum  I  have  come  to  tlie  concl 
the  two  species  are  distinct.  Brunner's  own  < 
does  not  apply  to  the  Fabrician  type,  nor  to  tl 
of  macidicolli%  and  I  would  tli  ere  fore  suggest  tl 
Epilamqyra  Imrmcuteri,  Guer.,  tor  this  species.  . 
hnrmeisteri  has  been  w^ell  described  ahso  by  d< 
(Mem.  Mejc.  Blatt,  p.  131),  though  I  am  by  no  i 
tain  if  this  author  had  the  opportunity  of  seein 
type  which  came  from  Cuba.  Examples  in  t 
Museum  from  Jamaica,  Guiana  and  Brazil  ap] 
identical  with  each  other  and  they  correspond 
Brunner's  and  de  Saussure's  descriptions.  It  rer 
only  to  give  a  detailed  description  of  the  Fabr 
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Oa  referring  to  tbe  Banksian  cajbinet  I  found  two  specimens 
belonging  to  distinct  species  under  the  name  Blatta  brad- 
liensis;  one  measured  in  total  length  18  ram.,  and  had  the 
abdomen  fuscous  beneath,  the  other  measured  251  mm., 
and  had  the  abdomen  beneath  rufous  with  pale  disc.  Tiie 
former  specimen  corresponds  the  more  closely  to  tbe  diag- 
nosis of  Fabricius  and  may  be  selected  as  the  type  of  the 
species;  the  following  is  a  description  of  it: — 

^ .  Dull  testaceous.  Head  with  a  few  small  brown  maculae  on  the 
front  and  face,  palpi  pallid  ;  (antennsB  broken).  Pronotum  broadly 
transverse  not  covering  the  vertex,  lateral  margins  broadly  hyaline, 
disc  testaceous,  nnspotted.  Tegmina  testaceous  hyaline,  un- 
spotted ;  mediastinal  vein  unbranched,  radial  vein  with  eight 
costal  branches,  the  two  last  bifurcate,  apex  of  radial  vein  ramose 
and  not  reaching  end  of  tegmina,  anterior  ulnar  vein  bifurcate, 
the  branches  becoming  ramose,  posterior  ulnar  vein  eimple,  anal 
sulcus  strongly  marked,  four  axillary  veins.  Wings  hyaline,  veins 
testaceous.  Abdomen  fuscous  above  and  beneath  becoming  rather 
paler  towards  the  extremity  ;  supra-anal  lamina  produced  subquad- 
rately,  testaceous,  posterior  border  slightly  emarginate  ;  sub-genital 
lamina  semi-orbicular,  ample,  with  large  acuminate  styles  (cerci 
mutilated,  fuscous).  Legs  testaceous,  coxse  with  fuscous  line  on 
outer  border ;  front  femora  with  ten  spines  on  the  anterior  margin 
beneath,  extending  from  the  middle  to  the  ai>ex,  the  middle  ones 
longest,  four  spines  on  posterior  margin,  mid-femora  with  six  spines 
on  anterior  margin,  three  on  posterior  margin,  hind  femora  with  six 
spines  on  anterior  margin,  four  on  posterior  margin,  formula  of 
apical  spines  |,  |,  1,  of  genicular  spines  0,  1,  1. 

Total  length,  18  mm.  ;  length  of  body,  12*2  mm. ;  length  of 
tegmina,  15  mm. ;  breadth  of  pronotum,  6*5  mm. 

The  other  specimen  is  slightly  darker  in  colour.  (J .  Eyes  whitish- 
grey,  face  testaceous,  a  rufo- fuscous  stripe  on  the  frons  extending 
down  to  the  base  of  the  clypeus,  thinning  out  to  a  line  on  the  vertex. 
Pronotum  more  trapezoidal,  lateral  margins  hyaline.  Tegmina  with 
two-branched  mediastinal  vein,  radial  vein  giving  off  eleven  costals, 
its  end  ramose,  seven  axillary  veins.  Abdomen  rufous  beneath  with 
the  disc  paler;  supra-anal  lamina  triangularly  produced;  sub- 
genital  lamina  narrow,  produced,  asymmetrical  with  one  acuminate 
style.  Front  femora  with  two  spines  on  anterior  margin  beneath  in 
the  middle,  four  on  the  posterior  margin  (hind  femora  lost),  formula 
of  apical  spines,  f ,  i  ? 

Total  length,  25*1  mm. ;  length  of  body,  17  mm.  ;  length  of 
tegmina  21  mm. ;  (pronotum  crushed). 


Digitized  by 


Google 


278         Mr.  R.  Shelford's  Studies  of  the  BlaM\ 

Which  of  these  two  specimens,  if  either,  is  id< 
the  Blatta  grisea  of  De  Qeer  it  is  not  possible 
would  scarcely  be  wise  to  sink  brasiliensis  as  a 
grisea  and  I  hesitate  also  to  give  a  name  to  th 
Fabricius'  specimens. 
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Plate  XIV. 


II 


b'lQ.  1.  PsexidomopB  burri,  n.  sp.    (Type  ^J.) 

2.  „  digeicoUiSf  Barm.,  9- 

3.  PneMdophxfUodromia  pydchtrrimay  n.  sp. 

4.  Mirobtatta  petropfiUOf  n.  sp.  (Type  (J.) 
4a.  Ventral  a.^pect  of  same,  showing  the  '*  epij 

5.  Thyrsocera  »pecio9a,  Wlk.    (Type  ?.) 

6.  Pgeudothyrsocera  ruficoUis^  n.  sp.    (Type 

7.  Psetvdomopa  bicoLoVj  n.  sp.     (Type  ^.) 

8.  Homaloailpha  decoraJta,  Serv.,  c^ .     Nat  s 
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Plate  XV. 


Fig.  1. 

2. 
3. 
4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 


Sab-genital  lamina  of  Hemithyrsocera  histrioj  Barm.,  ^ 

«.  =  spiracle,  t  =  "  titillator." 
"Titillator"  of  Hemithyrsocet^  lateralis^  Wlk. 
„  „     Theganopteryx  sethiopica^  Sss. 

End  of  abdomen  of  Escala  drcumducta^  Wlk.,  (^,  dorsal 

view. 
End  of  abdomen  of  Eacala  longiuscvla,  Wlk.,  (J,  dorsal 

view. 
Sab-genital  lamina  of  Escala  insignis,  n.  sp.  ^. 
Wing  of  AnapUcta  maculata,  n.  sp. 

„  „         ze^^cmica,  n.  sp. 

„  ,,         thuxUtesij  n.  sp. 

„  „         malayensisy  n.  sp. 

„  „         hameenaisy  n.  sp. 

„  „         obac^iTOf  n.  sp. 
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Fig 


1. 

2. 
3. 
4. 
5. 

a. 

7. 

a 

9. 
10. 
11. 

12. 

13. 
14. 


Explanation  of  Plate, 


Plate  XVI. 


Wing  of  Anaplecta  bninnert^  n.  sp. 
„  „  dahomensisj  n.  sp. 

„  „  pamda,  n.  sp. 

fusca,  n.  sp. 
„  „  varipennisj  n.  sp.  (lo 

»  >»  »  •>       (®i 

„  „  chrysopterOy  n.  sp. 

„        Anaplectoidea  nitida^  n.  sp. 

Tegmen  of  Anaplectoidea  nitidaj  n.  sp. 

Dorsal  view  of  abdomen  of  Ischnoptera 

End  of  abdomen  of  Ischnoptera  excata 

view. 
Opening  of  scent-glands  in  Pseudomop 

dorsal  view  ;  a,  side  view. 
Pronotum  of  Homopteroidea  nigray  n.  s 
Tegmen  of  Homopteroidea  nigniy  n.  sp. 
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Studies    of    the    BlattidaB     {continued^.     By    R 
Shelfobd,  M.A.,  F.L.S. 


[Read  November  2l8t,   1906.] 


Plate  XXX. 


B    TYPES    OF    BLATTIDjE  DESCRIBED   BY   FrANCIS 

WTalker,    and    now   in    the    Hope    Museum, 

3XF0RD. 

types  are  all  contaiDed  in  the  collection  of  Mr. 
Saunders  which  was  presented  in  1873  to  the 
Museum  by  Mrs.  F.  W.  Hope ;  the  new  species  in 
[lection  were  described  by  Walker  in  his  "Catalogue 
}tarise"  (1868);  and  in  a  supplementary  volume, 
ogue  of  Dermaptera  Saltatoria  and  Blattariae/' 
led  in  1869. 

ig  to  the  inadequacy  of  Walker's  descriptions  and 
elastic  views  of  generic  limitations  many  of  his 
can  only  be  recognized  by  those  who  have  access 
types.  A  careful  revision  of  Walker's  work  on 
83  is  urgently  needed,  and  the  notes  here  presented 
first  contribution  towards  a  complete  revision ; 
to  Mr.  Kirb/s  "  Synonymic  Catalogue  of  Ortho- 
vol.  i  (1904),  the  task  has  not  proved  so  difficult  as 
have  been  expected.  The  species  are  discussed 
Dt  in  the  order  in  which  they  were  arranged  by 
r,  but  in  the  order  that  they  take  in  modem  and  re- 
systems  of  classification  of  the  Blaitidm.  Wherever 
3peared  necessary  the  species  have  been  re-described, 
some  cases  Walker's  descriptions  are  quite  recogniz- 
ice  the  generic  positions  of  his  species  have  been 

fs.  ent.  soc.  lond.  1906.— part  iy.    (jan.  1907) 
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FamUy  BLATTIDiE. 

Sub-fam.  ECTOBIINJE. 

1.  Theganopteryx  apidgera,  Wlk. 

Blatta  dpicigera.  Walker.     Cat  Blati 

(1868). 
Theganopteryx  apidgera,   Shelford,  T 

(1906),  p.  235. 
?.  3 KYK  {Wallace). 

2.  JEscala  drcumducta,  Wlk. 

Blatta  drcvmdiccta,  Walker.     Cat.  Bis 

p.  142  (1869). 
JEscala  drcumdv^ta,  Shelford,  Trans.  E 

PI.  XV,  f.  4  (1906.) 

$.  S.  Australia. 

3.  Eacala  longivscula,  Wlk. 

Blatta  longucscrUa,  Walker,  1.  c.  p.  143 
JS&cala  longiuscula,  Shelford,  L  c.  p.  2 
(1906). 

^.  S.  Australia. 

4.  Hemithyrsocera  fis&a,  Wlk. 

Pseudomops  fissay  Walker,  1.  c.  p.  213  ( 
^.  Sumatra  ( Wallace). 

This  is  synonymous  with  ff.  histrio,  Bi 
Ent.  Soc.  1906,  p.  238.) 

Sub-fam.  FHYLLODEOMIINA 
6.  Ps&udomopa  inclusa,  Wlk. 

Psevdomops  inclusa.  Walker,  1.  c.  p.  21 
Thyrsocera  aTruxna,  de  Saussure,  M61.  0 
(1872). 

$.  Brazil. 
6.  Pseudothyrsocera  pica^  Wlk. 

Pseudomops  pica,  Walker,  L  c.  p.  213  (1 
Pseudothyrsocera  pica,  Shelford,  1.  c.  p. 

$.  Singapore  ( Wallace).    $.  Sumatra  ( 
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mdothyrsocera  scutigera,  Wlk. 

Pseudomops  scutigera,  Walker,  1.  c.  p.  212  (1868). 

Sarawak  (Wallace). 

mdothyrsocera  xarUhophUa,  Wlk.    (Plate  XXX,  figs.  1 

12). 

Blatta  xanthophila,  Walker,  L  c.  p.  230  (1868). 

Menado,  Celebes  (Wallace). 

voMB.  Antennse  black,  slightly  incrassated  in  basal  half 
irsute ;  apex  of  maxillary  palpi  black.  Pronotnm  trapezoidal, 
ng  vertex  of  head.  Tegmina  with  thirteen  costal  veins, 
lal  field  with  seven  longitudinal  sectors,  three  of  which  are 
off  from  the  anterior  nlnar  branch,  four  from  the  posterior 
the  latter  are  strongly  angled.  Supra-anal  lamina  triangular, 
ced,  the  posterior  angles  bear  each  a  short  downwardly  directed 
;  sub-genital  lamina  produced,  narrow,  covered  with  a  dense 
f  long  hairs,  asymmetrical,  the  left  posterior  angle  strongly 
:ed,  no  stylea 
dl  length  13  mm. ;  length  of  tegmina  10*8  mm. 

yhnoptera  reversa,  Wlk. 

Tschnoptera  reversa,  Walker,  1.  c.  p.  147  (1869)» 

Singapore  ( Wallace). 

b-castaneous.  Basal  half  of  antennae,  terminal  joints  of 
lary  and  labial  palpi,  fuscous.  Pronotum  trapezoidal,  sides 
ed,  not  covering  vertex  of  head.  Tegmina  with  nineteen  costal 
discoidal  field  with  ten  longitudinal  sectors.  Wings  with  the 
stinal  vein  three-branched,  radial  vein  imbranched,  twelve 
veins,  ulnar  vein  with  nine  branches,  three  of  which  go  towards 
viding  vein.  Supra-anal  lamina  triangular,  sub-genital  lamina 
,  its  border  notched,  two  styles.  Legs  with  the  genicular 
I  of  the  femora,  the  tibsB  and  tarsi  fuscous,  all  the  femora  with 
liar  spines,  formula  of  apical  spines,  |,  ^,  ^,  anterior  margin 
nt  femora  with  numerous  spines,  the  more  distal  short  and 
f  set 

al  length  20  mm. ;  length  of  body  13  mm.  ;  length  of  tegmina 
n. 

Ischrwptera  erythrina,  Wlk. 
Blatta  erythrina,  Walker,  1.  c.  p.  219  (1868). 
Brazil. 
lis  is  synonymous  with  Ischnoptera  rufa,  Br. 
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11.  Phyllodromia  colUgata^  Wlk. 

BlaUa  colligcUa,  Walker.  1.  c.  p.  221  (1 
Phyllodromia  bisignata,  Brunner,  Ann. 
xxxiii,  p.  15,  pi.  1.  f.  1  (1893). 

The  type,  which  is  in  a  very  fragmenta 
from  Amoy. 

12.  Phyllodromia  ampledens,  Wlk 

Blatta  ampledens,  Walker,  1.  c.  p.  223 

Sex  ?  (abdomen  lost).    MoRTT  (  Walk 

Fulvous.  Pronotum  with  a  fuscous  horseshoe 
the  limhs  of  the  horseshoe  directed  forward  and 
anterior  horder  of  the  pronotum.  Tegmina  with  si 
discoidal  field  with  eight  longitudinal  sectors. 

Total  length  16*2  mm. ;  length  of  tegmina  13  m 

13.  Phyllodromia  funebris,  Wlk. 

Blatta  funebris,  Walker,  1.  c.  p.  225  (li 
^ .  Sarawak  (  Wallace). 

Pronotum  not  covering  vertex  of  head,  trapezoi 
deflexed,  margined.  Tegmina  with  twelve  costi 
three  bifurcated.  Supra-anal  lamina  triangular,  s 
ample,  its  posterior  border  slightly  emarginate. 
of  front  femora  with  three  long  spines  in  the 
piliform  spines  distally. 

Near  P.  lycoides,  Wlk.,  from  India. 

14.  Phyllodromia  hamifera,  Wlk. 

Blatta  hamifera,  Walker,  1.  c.  p.  224  (] 

^ .  Sarawak  (  Wallace), 

The  species  is  allied  to  P.  variegatOy  I 
Walker's  description  sufficiently  illustrates 
from  that  species. 

15.  Phyllodromia  contingens,  Wlk.     (Plate 

Blatta  contingens,  Walker,  1.  c.  p.  229  ( 
Blatta  humeraliSf  Walker,  1.  c.  p.  140  ( 

^.  (humsralis)  Singapore  (TToWace). 
$.  Icontingens)  Sarawak  (Wallace). 
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▼o-teataceoiu.  Antennae  longer  than  total  length.  Pronotom 
tersely  elliptical,  lateral  margins  hyaline,  poeterior  border  not 
ced.  Lateral  mai^gins  of  tegmina  broadly  hyaline,  mediastinal 
Eureolated,  eleven  costal  veins.  Supra-anal  lamina  of  male 
y  produced,  trigonal,  sub-genital  lamina  with  the  posterior 
\  produced  to  form  two  setiform  processes,  the  styles  situated 
:p  notches ;  supra-anal  lamina  of  female  short,  transverse,  sub- 
1  lamina  ample,  semi-orbicular. 

Total  length  13  mm.  ;  length  of  body  10  mm. ;  length  of 
Qa  10  mm. 

Total  length  15  mm.  ;  length  of  body  10  mm. ;  length  of 
ua  12-8  mm. 

^hyllodromia  sequens,  Wlk. 

Blatta  sequens,  Walker,  I.e.  p.  229  (1868). 

Sex  ?  (abdomen  lost).    Macassar,  Celebes  ( Wallace), 

vo-testaceous ;  head  not  covered  by  pronotum,  which  is 
cal,  and  slightly  produced  behind,  its  lateral  margins  pellucid, 
ina  with  eleven  costals,  anterior  ulnar  with  four  branches, 
ior  ulnar  simple.  Front  femora  with  8  long  spines  on  the 
ar  margin  beneath,  all  the  femora  with  genicular  spines,  formula 
cal  spines  1,  },  \,  Total  length  13*2  mm. ;  length  of  tegmina 
1. 

^hyllod/romia  virescens,  Wlk. 

Blatta  mrescens.  Walker,  1.  c.  p.  231  (1868). 

JtAWAK  (Wallace). 

species  is  readily  recognizable  by  its  pale  green  colour. 

;  pronotum  not  covering  vertex  of  head,  trapezoidal,  margins 

y  hyaline.    Tegmina  hyaline,  eleven  to  twelve  costals,  dis- 
sectors   oblique.    Sopra-anal  lamina   trigonal,   sub-genital 

I  ample,  cerci  elongate.     Front  femora  with  close-set  pUiform 

on  anterior  margin. 

^hyllodromia  mffusa,  Wlk. 
Blaita  mffum,  Walker,  1.  c.  p.  223  (1868). 
Sex?   (tip  of   abdomen  mutilated).    New  Guinea 
{Wallace). 

ro-testaceous.  Antennas  flavo-testaceous  at  base,  terminal 
fuscescent,  basal  half  fuscous.  Pronotum  trapezoidal,  not 
Dg  vertex  of  head,  lateral  margins  pellucid,  sides  not  detlexed, 
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posterior  margin  straiglit.  Tegmina  with  ten  cosi 
ulnar  with  five  oblique  branches,  posterior  ulnar  sii 
eleven  coetals  their  apices  incrassated,  ulnar  vein  w 
Front  femora  armed  on  the  anterior  margin  beo 
piliform  spines,  armature  of  the  other  femora 
genicular  spine  on  anterior  femora. 

19.  Phyllodromia  lateriferay  Wlk. 

Blatta  laUrifera,  Walker,  Lap.  231  (: 
$.  Sabawak  (ITaWace). 

20.  Phyllodromia  propinqua,  Wlk. 

Blatta  propinqtui.  Walker,  1.  c.  p.  228  ( 
Blatta  contig%ui,  Walker,  1.  c.  p.  228  (IJ 

?.  (propinqtta).    Macassar,  Celebes 
?.  (contigua).    New  Guinea  ( Wallaa 

21.  Phyllodromia  majuscuUiy  Wlk. 

Blatta  majuscvla.  Walker,  1.  c.  p.  139  ( 
?.  Chan-ti-bon,  Siam  {Mmhot), 

These  three  species  are  all  large  testace 
with  broadly  elliptical  pronotum,  broad  te| 
marginal  area  e(]^ualling  half  the  total 
may   be   distinguished   by  the    form   of 
lamina : — 

a.  Supra-anal  lamina  triangular  and  cleft  at  the 
apex  ;  total  length  17  mm 

aa.  Supra-anal  lamina  not  cleft  at  the  apex. 

6.  Supra-anal  lamina  short,  transverse ;  total 
length  18  mm 

lib.  Supra-anal  lamina,  slightly  produced,  trigonal ; 
total  length  21  mm 

22.  Phyllodromia  eleganSy  Wlk. 

Blatta  ekgansy  Walker,  1.  a  p.  226  (18 
^.  Sarawak  (Wallace). 

23.  Phyllodromia  pidicolliSy  Wlk. 

Blatta  picticollis,  Walker,  1.  c.  p.  140  ( 
$.  Macassar,  Celebes  ( Wallace), 
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Phyllodromia  guttif&ra,  Wlk. 
Blatta  gvitifera.  Walker,  I  c.  p.  230  (1868). 
LRU  Is.  ( Wallace). 

his  and  the  two  preceding  species  are  all  very  closely 
d.  They  are  fulvo-testaceous  insects  about  17  mm. 
>tal  length  with  very  long  slender  antennsB  and  with 
begmina  projecting  considerably  beyond  the  end  of  the 
f;  the  venation  of  the  tegmina  is  the  same  in  all 
ies,  there  being  twenty  to  twenty-one  costal  veins, 
t  discoidal  longitudinal  sectors  and  the  radial  vein  is 
rcated. 

be  following  may  be  coDsidered  the  differential 
acters  of  the  three  species  : 

onotum  with  disc  fusco-castaneons,  a  W-shaped 
:  and  central  line  testaceouB,  margins  testaceous. 
3  not  spotted.  Supra-anal  lamina  narrow, 
uced,  triangular ;  sub-genital  lamina  irregular, 

ly  cleft ;  titillator  nearly  straight P.  dega/ns 

onotum  with  disc  rufo-castaneous,  a  dumb-bell- 
ed mark  and  margins  testaceous.  Coxse  not 
ed.  Supra-anal  lamina  incised  at  apex  ...  P.  picticollis, 
onotum  fulvous  with  irregular  paler  marking 
JBC  CoxsD  spotted  with  castaneous.  Supra-anal 
na  broad,  produced,  triangular ;  sub-genital 
ua  narrow,  not  cleft ;  titillator  strongly  curved    P.  guttifera, 

Phyllodrortiia  polygraphat  Wlk. 
Blatta  polygrapha,  Walker,  1.  c.  p.  222  (1868). 
Sex  ?  (abdomen  missing). 
Chan-ti-bon,  Siam  {Mouhot). 

his  is  closely  allied  to  P.  hieroglyphica,  Br.  but  the 
i  and  pronotum  are  much  more  heavily  marked  with 
aneous  and  the  femora  have  their  posterior  margins 
ked  with  fiiscous. 

Phyllodromia  obtusifrons,  Wlk. 
BlaUa  oUudfrons,  Walker,  1.  c.  p.  226  (1868). 
Sarawak  ( Wallace), 

ulvo-testaceous.  Head  castaneous,  antennsB  twice  as  lon^  as  the 
J,  Pronotum  trapezoidal,  barely  covering  vertex  of  head, 
«rior  margin  very  slightly  angled,  sides  only  slightly  deflexed. 
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disc  marked  with  caBtaneous  dots  and  lines  symnK 
Tegmina  with  marginal  field  equalling  half  tiie  tol 
vein  bifurcated,  the  lower  branch  ramose  and  sendi 
the  apical  part  of  the  anterior  margin,  eleven  cost 
with  five  branches,  posterior  ulnar  simple.  Uln 
with  four  branches.  Supra-anal  lamina  shortly 
genital  lamina  ample,  semi-orbicular ;  oerci  elonga 
tibial  and  femoral  spines  marked  with  fuscous. 

27.  Phyllodromia  ignohilis,  Wlk. 

BlaUa  ignobilis,  Walker,  l.c.  p.  224  (1^ 
?.  SULA  Is.  (  Wallace). 

This  is  a  small  species,  which  can  be  rec 
colouring  of  the  tegmina ;  in  these  the  veil 
the  interstices  filled  with  fiiavo-testaceous,  in 
are  numerous  castaneous  points  situated 
The  costal  veins  of  the  wing  are  somewhai 
their  ends  are  clavate,  they  are  ten  in  nur 
vein  has  three  branches  and  there  is  a 
angular  apical  area.  The  anterior  margii 
femora  beneath  are  armed  only  with  minut< 
piliform  spines. 

28.  Phyllodromia  marmorata,  Wlk. 

Blatta  marmorata^  Walker,  1.  c.  p, 

?.  Mt.  Ophir,  Malacca  (  Wallace), 

A  pale   testaceous   species,  marbled 
evidently  a  cryptic  coloration. 

29.  Phyllodromia  extentuUa,  Wlk. 

BlaUa  extenuata,  Walker,  l.c.  221  (186f 
$.  Egypt. 

This  is  synonymous  with  P.  supdlectilit 

30.  Phyllodromia  annulicomis,  Wlk. 

Blatta  annulicomis,  Walker,  1.  c.  p.  219 
$.  Para,  Brazil. 

Head  black,  i>hining ;  eyes  pale ;  antennas  fuscoi 
ceous  annulus  occupying  eight  joints,  before  the  mic 
black,  shining,  with  the  posterior  and  lateral  margin 
not  covering  vertex  of  head,  posterior  margin  sli 
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ina  info-testaceous,  infascated  at  base,  fifteen  costal  veins,  dis- 
field  reticulated.    Abdomen  and  legs  black,  tibial  spines 
pical  tarsal  joints  rufous.    Sub-genital  lamina  small,  narrow, 
ate,  with  two  styles. 

^sevdedobia  hipundcUa,  Wlk.     (Plate  XXX,  fig.  3.) 
Blatta  bipunctata,  Walker,  1.  c.  p.  141  (1869). 
?.  Macassar,  Celebes  ( Wallace). 

e  species  is  rather  conyex,  the  marginal  field  of  the 
ina  is  broad,  the  veins  of  the  discoidal  field  are  very 
iinct,  a  triangular  apical  area  is  present  in  the  wings, 
lupra-anal  lamina  is  short  and  transverse  and  the 
*a  are  sparsely  armed,  which  characters  taken  in 
notion  may  be  considered  as  diagnostic  of  the  genus 
lectobia. 

^sevdophyllodromia  laticepSy  Wlk. 

Blatta  laticeps,  Walker,  L  c.  142  (1869). 
Phyllodromia  laiicaput^  Brunner,  Abhandl.  Senckenb. 
Ges.  xxiv,  p.  206,  pi.  16,  f.  9  (1898). 

I.  Singapore  (FTo/^ace). 

Singapore  examples  the  disc  of  the  abdomen  beneath 
taceous,  whereas  in  examples  from  Borneo  (=  Uxti- 
,  Br.)  this  is  rufous,  otherwise  the  two  forms  are 
cal. 

[lUicta  latirupta,  Walk, 

3latta  mundicola,  Walker,  1.  c.  p.  101  (1868). 
3latta  latirupta.  Walker,  1.  c.  p.  143  (1869). 
Slattapatula,  Walker,  1.  c.  p.  143  (1869). 
Blatta  hUasniata,   de   Saussure,  M^l.      Orthopt.   II, 
p.  63  (1869). 

^.  (==  latirupta,  Wlk.)   New  South  Wales. 
^  (  =  patula,  Wlk.)    Sydney. 

mundicola,  Wlk.  is  the  earliest  name  for  this  species. 

hiryodana  palpalis,  Wlk. 

Blatta  palpalis,  Walker,  1.  c.  p.  225  (1868). 
^hyllodromia  palpata,  Brunner,  Abhandl.  Senckenb. 
Ges.  xxiv,  p.  207,  pi.  16,  f.  13  (1898). 

%  Sarawak  ( Wallace). 
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35.  Pinaconota  obliqua,  Wlk.     (Plate  XXX,  fi 

Ischnoptera  (?)  dbligua.  Walker,  1.  c.  148  ( 
^.  Brazil. 

Pale  testaceous.  Head  castaneons,  a  fuscous  band  bet 
clypeus  and  mouth-purts  testaceous,  sparsely  but  de 
antennae  about  half  the  body-length,  testaceous.  Pr 
versely  elliptical,  anterior  margin  truncate,  not  n< 
vertex  of  head ;  posterior  maigin  nearly  straight,  sides 
large  scattered  punctures ;  two  angulate  black  vittse  e: 
anterior  to  the  posterior  margins.  Tegmina  with  base 
tate,  a  short  humeral  stripe  castaneous,  radial  ve 
extremities  ramose,  ten  costal  veins,  discoidal  fi< 
Scutellum  exposed,  marked  with  castaneous,  punctata 
lamina  large,  fimbriated ;  sub-genital  lamina  large  'v 
asymmetrically  placed  ;  cerci  short ;  legs  short,  the 
tibisd  shorter  than  the  corresponding  femora.  Front  fei 
the  anterior  margin  beneath  with  a  cloee-set  row  of  sh 
spines  on  the  posterior  margin  ;  mid-femora  with  tw 
anterior,  four  on  posterior  margin  ;  hind-femora  witl 
anterior,  four  on  posterior  margin  beneath  ;  the  spines 
margin  about  half  the  length  of  those  on  the  post 
formula  of  apical  spines  f ,  J,  i ;  minute  genicular  8 
and  hind-femora.  Tarsi  short,  both  tibia  and  tarsi  i 
terior  metatarsus  shorter  than  remaining  joints  ;  pulvi 
length  21  mm. ;  length  of  body  18  mm. ;  length  of  teg 
pronotum  5  mm.  x  7  mm. 

This  somewhat  remarkable  species  appea 
doubted  ly  referable  to  the  genus  Pinaconota 
can  be  distinguished  from  the  only  other  sp 
genus,  P.  bifasciata,  Sauss.,  by  its  much  largei 

36.  Mohjtria  dotata,  Wlk. 

Epilampra  dotafa,  Walker,  1.  c.  p.  130  (II 
?.  SisqJlPOUE  (JVallace), 
The  same  as  Molytria  hadia,  Br. 

37.  Molytria  polyspUa,  Wlk. 

Epilampra  polyspUa,  Walker,  1.  c.  p.  197 
p.  133  (1869). 
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i.  SiNQAPORB  (  Wallace) ;  ?.  Sarawak  (Wallace), 

his  is  synonymous  with  M.  ma4nUata,  Br. ;  M.  shel/ordi, 
>y,  is  merely  the  Bornean  race. 

Molytria  ramifera^  Wlk. 

3pilampra  ramiftra,  Walker,  1.  c.  p.  132  (1869). 
t*  Sumatra  (  Wailace). 

he  species  is  very  close,  perhaps  too  close  to  M.  badia, 
i  it  differs  by  the  paler  colour  of  the  pronotum  and  teg- 
a,  by  the  more  rufous  coloration  of  the  abdomen  and 
,  by  the  narrower  pronotum  (11  mm.  x  14*5  mm.  as 
ust  11  mm.  X  17  mm.  in  hadia)  and  by  the  more 
»le  subgenital  lamina  and  more  spatulate  styles. 

Homalopteryx  hasifera^  Wlk. 
Epilampra  hcusifera^  Walker,  1.  c.  p.  131  (1869). 
^.  Ceram  (  Wallace), 

ynonymous  with  H,  macassariensis,  Haan. 

Homalopteryx  adusta,  Wlk.     (Plate  XXX,  fig.  6.) 
JEpilampra  adusta,  Walker,  1.  c.  p.  131  (1869). 
?.  Sarawak  (Wallace). 

ead  testaceous,  a  cruciform  castaneous  marking  on  the  front, 
iz  with  small  castaneous  points,  apex  of  maxillary  palpi  casta- 
s.  Pronotum  with  th e  disc  castaneous,  the  lateral  margins  broadly 
ceons,  marked  with  numerous  castaneous  points,  the  surface 
ular,  two  impressions  on  the  disc,  black,  lateral  margins  slightly 
cted,  posterior  margin  with  a  row  of  larger  granules.  Tegmina 
ceons  heavily  mottled  with  castaneous,  marginal  area  paler, 
i-punctate,  just  failing  to  reach  extremity  of  abdomen.  Abdomen 
ath  with  the  disc  heavily  mottled  with  castaneous,  margins 
oeous ;  supra-anal  lamina  bilobate,  sub-genital  lamina  ample ; 
testaceous.  Legs  testaceous,  dotted  with  castaneous,  four  spines 
nterior  margin  of  front  femora,  formula  of  apical  spines  ^,  ^,  ^, 
snicular  spine  on  front  femora  ;  posterior  metatarsus  shorter  than 
dning  joints,  spinous  beneath,  pulvillus  not  produced  back- 
lly .  Total  length  23  mm. ;  length  of  tegmina  17  mm. ;  pronotum 
am.  X  12  mm. 
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41.  ^FBeudophoraspis  con/armis,  Wlk. 

Epilampra  cenformis^  Walker,  L  a  p.  2 
^pUampra  scUa,  Walker,  L  c.  p.  200  (' 

?.  Sarawak  {Wallace).     "From  the 
cuckoo,  Phcenicoph/mis  erythrogTUithus 
$.  SUMATEA  (WaMace)  [scita]. 

Both  these  species  and  also  P.  congma, 
same  and  synonymous  with  P.  nehulosa 
species  is  highly  variable  both  in  size  j 
but  the  study  of  a  long  series  from  all  the 
Is.  convinces  me  that  there  is  no  charact< 
relied  on  to  discriminate  distinct  species ;  th 
is  generally  larger  and  with  the  veins  of  the 
of  the  tegmina  more  strongly  marked;  1: 
characters  are  not  constant. 

42.  Hedaia  conHnnula^  Wlk. 

EpHampra  condnnulay  Walker,  1.  c.  p. 

?.  Timor  {Wallace), 

The  species  is  very  close  to  H.  procera^ 
in  the  more  heavily  armed  front  femora,  tht 
the  wing  and  more  mottled  coloration  of  th( 

43.  ITedaia  parvicolliSj  Wlk* 

Epilampra  parvicollis,  Walker,  1.  c.  p.  1 
$,  Sarawak  {Wallace). 

Very  like  JT.  procera,  Br.,  but  the  pron 
smaller,  measuring  7  mm.  x  8'5  mm.,  its  a 
are  less  rounded,  its  anterior  margin  less  a 
in  general  appearance  it  is  more  like  a  heral 
is  usual  in  the  genus  Hedaia.  The  poste 
the  subgenital  lamina  is  sinuate  and  fror 
produced  posterior  angles  spring  the  slendei 


p.  19 


44.  Epilampra  inclarata^  Walk. 

Epilampra  inclarata,  Walker,  1. 
$.  Sarawak  (  Wallace). 

*  This  genus  is  very  badly  defined,  but  the  gem 
already  so  unwieldy  that  one  is  induced  to  welcomt 
split  it  up. 
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llied  to  E.  aaravctcennay  Shelf.  Testaceous  ;  the  ground-colour 
ever  obscured  by  a  dense  castaneous  maculation  and  vermicula- 
.  Pronotum  not  covering  vertex  of  head,  not  punctate,  posterior 
spn  angulate,  9*5  mm.  x  13  mm.  Large  ocelliform  spots  on 
iiBtal  halves  of  the  tegmina  ;  mediastinal  vein  stout  with  three 
t  branches  and  one  slender  ramose  branch,  costals  few  but 
ly  ramose ;  surface  of  tegmina  not  punctate.  Wings  with  mar- 
I  field  semi-coriaceous  and  suffused  with  castaneous,  apex  not 
ftte  or  angulate.  Sub-genital  lamina  produced,  trigonal.  Front 
vn  beneath  with  eight  spines  on  anterior  margin,  two  on  poe- 
r  maiigin,  no  genicular  spine ;  formula  of  apical  spines  f ,  |,  |. 

EpUampra  plena^  Wlk. 

EpUampra  plena.  Walker,  1.  c.  p.  211  (1868). 
EpUampra  fervida^  Walker,  1.  c.  p.  211  (1868). 

Macassar,  Celebes  (Wallace)  [plena], 
,  Macassar,  Celebes  (Wallace)  [fermda\ 

\  plena,  Wlk. ;  JB.  puncticollis,  Wlk. ;  R  quadrinotala, 
:.;  -ff.  liBvicollis,  Sss.,  and  K  Jlavomarginata,  Shelf,  form 
^Dgeries  of  species  that  it  is  not  easy  to  discriminate ; 
differences  in  coloration  are  slight,  and  it  is  almost 
>ssible  to  express  them  in  writing.  The  species  are 
il,  averaging  25  mm.  in  total  length  ;  they  are  amber- 
iired  or  testaceous,  the  ground-colour  however  being 
ured  by  densely  placed  and  minute  castaneous  or 
[)us  maculse,  and  vermiculatious,  so  that  the  insects 
^ar  to  be  of  some  shade  of  castaneous.     The  pronotum 

not  cover  the  vertex  of  the  head,  its  posterior  margin 
btusely  angled  and  produced,  its  surface  is  quite 
)th.  The  posterior  legs  are  long  and  slender,  the  meta- 
18  particularly  so,  and  the  pulvilli  are  margined  with 
es.  The  veins  of  the  tegmina  are  strongly  marked, 
between  them  at  the  base  only  of  the  tegmen  appear 
s8  of  shallow  ill-marked  punctures.  JE.  puncticollis, 
.,  from  Borneo  can  be  distinguished  by  two  converging 
"essions  on  the  front  part  of  the  pronotum ;  K  Issmcol- 
Iss.,  from  Java  is  possibly  synonymous ;  E,  qiuidrinotaJta, 
.,  from  Borneo  is  smaller  (20  mm.  total  length),  has 
fuscous  maculae  on  the  pronotum,  and  the  supra-anal 
Da  is  notched  deeply,  not  merely  cleft ;  E.  plena,  Wlk., 

Celebes  and  New  Guinea  has  no  impressions  on  the 
otum  and  is  larger  than  quadrinotaia,  the  form  fervida 
JlNS.  ENT.  see.  LOND.  1906.— PART  IV.  (JAN.  1907)    33 
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is  less  heavily  marked  and  is  of  a  nifoi 
ginnla^  Shelf.,  can  be  distinguished  I 
revision  of  the  geuus  Ejyilamjwa  is 
but  without  a  comparison  of  all  the 
of  such  consummate  difficulty  that 
by  every   student  of  the   Blattidae. 
above  might  well  be  considered  typi 
Heterolampm,  but  Mr.  Kirby  in  his  S 
of  Orthoptera  includes  in  it  all  the 
Epilampra  that  cannot  be  fitted  int< 
and  Calolampra  ;  the  result  is  a  heterc 
whose   diagnostic  generic  charactera 
merely  their  locality  labels. 


46.  Epilampra  varia,  Wlk.     (Plate  X 
Epilampra  varia,  Walker,  1.  c.  p. 
$.  ^KKkWXK  {Wallace), 

Head  flavo-testaceoua,  with  a  large  black  j 
whole  of  the  front  from  between  the  eyes 
mottled  with  castaneous  ;  antennae  broken 
not  covering  vertex  of  head,  its  posterior 
deflected,  smooth,  shining,  dark  castaneous,  al 
ceoiis,  spotted  with  castaneous.  Tegiuina  sb 
middle  of  the  penultimate  segment,  coriace< 
the  venation  obsolescent,  the  anal  and  axill£ 
absent ;  serio-punctate,  the  punctures  indicat 
tion  ;  flavo- testaceous  heavily  marked  with  e 
right  tegmen  overlapped  by  the  left  castaneoi 
Wings  equalling  in  length  the  tegmina,  n 
Supra-anal  lamina  not  markedly  bilobate 
merely  notched  slightly  ;  sub-genital  lam 
flavid.  Legs  mottled  with  cast-aneous  ;  froni 
spines  on  anterior  margin  beneath,  one  on  pc 
of  apical  spines  |,  ^,  \. 

Total  length  28  "5  mm.  ;  length  of  tegm 
8*5  mm.  x  11  mm. 

This  ftpecies,  together  with  E,  i\ 
undescribed  species  from  the  Malay  I 
Stitute  a  new  sub-genus,  distinguisl 
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wings  and  tegmina  and  the  truncate  or  shortly  produced 
posterior  margin  of  the  pronotum ;  they  are  smooth  shin- 
ing insects  somewhat  ovate  in  form. 

Sub-fam.  BLATTINM. 

47.  Uethana  ocukUa^  Wlk. 

Periplaneia  oculata.  Walker,  L  c.  p.  152  (1869). 
^  Australia. 

Synonymous  with  Methana  soror,  Sss. 

48.  Pelmataeilpha  cUerrima,  Wlk. 

Periplaneta  cUerrima,  Walker,  1.  c.  p.  151  (1869). 
PelmatosUphaprsestaiis,  Dohrn.  Stett.  Ent  Zeit  xlviii, 
p.  411  (1887). 
$.  Peru. 

Kirby  regards  P.  aterrima,  Wlk.,  as  synonymic  with 
JTyctibara  tenebrosa,  Wlk.(Syn.  Cat  Orth.  I,  p.  108, 1904); 
this  is  certainly  erroneous,  as  tenebrom  is  a  true  Nyctibora. 

49.  Thyrsocera  speciom,  Wlk. 

EUipsidivm  speciomm,  Walker,  I.  c.  p.  214  (1868). 
Thyrfsocera  speciosa,  Shelford.    Trans.  Ent  Soc.,  1906^ 
p.  249,  PL  xiv,  fig.  5. 

?.  "  Eastern  Archipelaqo  "  ( Wallace). 

Sub-fam.  PANOHLORIN^. 

50.  Lefucophaa  conferta^  Wlk. 

ImJmoptera  conferta.  Walker,  1.  c.  p.  148  (1869). 
$.  Chan-ti-bon,  Siam  {Mouhot). 

Tettooeom.  Head  with  large  castaneous  marking  on  the  front, 
extending  t6  base  of  dypens.  Pronotum  punctate,  disc  with  a  large 
caitanaous  lyiate  mark,  margins  hyaline.  Tegmina  serio^-punctate 
at  base,  testaceo-fayaline,  veins  castaneous  ;  both  tegmina  and  wings 
extend  considerably  beyond  apex  of  abdomen.  Sub-genitsl  laminft 
shortly  transverse,  an  Asymmetrical  projecting  lobe  on  the  right  sid^. 
Legs  testaceous,  femora  marked  with  castaneous  towards  apex. 
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51.  Tribonmm  gttUulosumy  Wlk. 
Nauphcsta  guttulosa.  Walker,  1.  c. 

$.  Brazil. 

Allied  to  T.  elegans,  Br.,  but  much  1 
black,  apical  half  of  antennae  fulvous, 
mina  more  heavily  marked,  abdomen  a 

52.  Stenohlaita  paralella,  Wlk.     (Plate 

Stenoblatta  paralella,  Walker,  1.  c. 
3  ?  $.    Brazil. 

This  extraordinary  linear  and  flatte 
apparently  not  been  met  with  since  \' 
of  it  appeared.  Walker  placed  it  in  hii 
idm  (  =  Plect<yptcri7ue)  and  Kirby  (Syn.  ( 
places  it  at  the  end  of  the  Pledopteri 
wings  do  not  possess  a  triangular  inti 
classification  is  evidently  wrong;  th 
supra-anal  lamina  with  notched  margin 
of  large  arolia  between  the  tarsal  clawj 
the  genus  amongst  the  Fa?ichlori7im  of 
it  may  be  considered  an  aberrant  meml 

Walker's  description,  so  far  as  it  goes 
except  in  his  determination  of  the  sex 
and  the  following  may  be  regarded  as  n 
ary  to  it : — 

Head  much  flattened,  the  vertex  betweer 
sharp  edge,  semicircular  in  outline,  eyes  ve 
punctate  at  base,  radial  vein  very  straight, 
branch  ramose,  costal s  numerous,  obsolete  ai 
coidal  sectors,  discoidal  field  reticulated,  nine  s 
with  anterior  half  flavid,  posterior  field  infuscat 
irregular  and  reticulated,  median  vein  quite 
with  five  branches,  two  of  which  go  to  the  di 
anal  lamina  projecting  considerably  beyond  th 
cerci  equal  in  length  to  siipra-anal  lamina.  Lf 
without  spines,  tibiae  very  sparsely  spined,  the 
apical  spines  only,  hind  pair  with  a  few  in 
upper  border,  two  only  on  the  lower  border  i 
Arolia  relatively  enormous^  tarsi  only  halfdeng 
two-thirds  length  of  femora,  metatarsus  not  long 
three  joints,  shorter  than  the  last  joint. 
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53.  Oniscosoma  pundom,  Wlk. 

Ischnoptera  {X)puncto8ay  Walker,  I.e.  p.  149  (1869). 
Ischnoptera  punduosa,  Tepper,  Tr.  R.  Soc.  S.  Austral. 

xvii,  p.  55  (1893). 
PseudoparuMora  punctosay  Baiby,  Syn.   Cat.   Orth.  i, 

p.  189  (1904). 

$.  Australia. 

Head  castaneous,  darkest  on  the  frons  which  is  very  concave ; 
ocelli  testaceous ;  eyes  wide  apart ;  on  the  vertex  a  longitudinal 
carina  testaceous  in  colour ;  antennae  mutilated,  fuscous.  Pronotum 
eacnllate,an  anterior  carina,  two  converging  impressions  posteriorly ; 
its  surface  covered  with  granules,  anterior  margin  slightly  reflezed, 
posterior  margin  angulate  ;  testaceous  with  castaneous  mottlings  and 
a  quadrate  castaneous  patch  on  posterior  part  of  disc  Tegmina 
testaceous,  mottled  with  castaneous,  six  to  seven  costal  veins.  Wings 
hyaline*  venation  as  in  0.  granicollisy  Sss.  Abdomen  above  testace- 
ons,  below  testaceous  with  a  castaneous  patch  on  the  disc ;  supra- 
anal  lamina  short  not  projecting  so  far  as  the  sub-genital  lamina ; 
cerd  short. 

Length  of  body  11  mm.  ;  length  of  tegmina  10*4  mm. 

There  is  really  nothing  to  prevent  the  inclusion  of  this  genus  in 
the  sub-family  Perisphstriinx  ;  the  sexual  dimorphism  debars  it  from 
occupying  a  natural  position  in  the  PanMorinm, 

Sub-fam.  CORYBIINM. 

54.  Corydia  dasytoides,  Wlk. 

Buthyrrapha  dasytoides.  Walker,  L  c.  p.  191  (1868). 
Corydia  tonhinerms,  Kirby,  A.M.N.H.  (7)  xi,  p.  406 
(1903). 

^  Amoy. 

Walker  re^rded  as  a  variety  of  tbis  species,  another 
npecies  from  Siam  which  is  evidently  quite  distinct,  being 
the  same  as  C.  »nea,  Br. ;  it  is  a  $  collected  by  Mouhot 

The  genus  Corydia  includes  five  closely  idlied  species, 
some  of  which  may  possibly  be  regarded  later  as  mere 
geographical  races  of  one  species;  unfortunately  the  insects 
are  rare  in  collections  and  additional  examples  are  required 
before  the  exact  relationships  that  they  bear  one  to 
another  can  be  elucidated.  The  followiug  key  will  help 
in  the  identification  of  the  species. 
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I.  Tegmina  croaaed  by  an  oiange  band. 

S.  The  band  interrnpted jntrpi 

(J 
S'.  The  band  not  interrupted     ....    datyi 

(Ai 
r.  Tegmina  not  CToesed  by  an  orange  band  but 
with  an  orange  costal  patch. 
2.  Apex  of  tegmina  yellow hUair 

2^.  Apex  of  tegmina  not  yellow. 

3.  Abdomen  orange  with  blue  tip  .    .    ctenA 

3'.  Abdomen  blue-black  withmarginal 

orange  vittas       anei 

55.  Euthyrrhapha  ipsddes,  Wlk. 

Evihyrrhapha  ipsoides^  Walker,  1.  c.  191 
i .  Para,  Brazil. 

A  synonym  of  the  widely-distributed  E.  pa 

66.  Holocompsa  debilis,  Wlk. 

Holocompsa  debilis,  Walker,  I.e.  p.  192  (1 
?.  SasJlWAK  (Wallace). 
The  only  Oriental  representative  of  the  gei 

67.  Dyacologamia  pilom,  Wlk. 

Zetobora  pUosa,  Walker,  1.  c.  p.  187  (1868 
$.  Java. 

Allied  to  D.  captudna,  Br.  but  larger,  mon 
notum  anteriorly  more  cucuUate,  tegmina  y 
hyaline  spot  in  the  basal  third. 

68.  Dyscologamia  sUphoides,  Wlk. 
Polyphaga  silphoides,  Walker,  1.  c,  p.  182 

?.  Cjlubodijl  (Mouhot). 

Much  larger  than  D.  capucirui,  Br.  ?,  otl 
similar,  so  far  as  can  be  gathered  from  the  € 
that  species. 
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Sub-fam.  OXYHALOINJS. 

),  Chorisoneurafragilis,  Wlk. 

BlaUafragUis,  Walker,  Lc.  p.  218  (1868). 
$.  Brazil. 

Synonymous  with  C.  nigrifrons,  Serv. 

).  Charisoneura  glairicula,  Wlk. 

Blatta glabricula,  Walker,  I.e.  p.  218  (1868). 
$.  Brazil. 

Synonymous  with  C.  discoidalis,  Burro. 

.  Chorisoneura  ccdogramma,  Wlk. 

Blaita  cahgramma,  Walker,  1.  c.  p.  217  (1868). 
f .  Brazil. 

3cciput,  vertex,  and  centre  of  frons  dark  caitaneotu,  a  tettaceoiw 
id  between  the  eyea,  traversed  by  a  narrow  black  line,  rest  of 
mL  testaceous ;  antennsQ  testaceous,  the  basal  joints  fosooDs  above* 
motum  transversely  eUiptical,  all  the  margins  hyaline,  the  diac 
taneous  with  two  large  semilunar  markings,  testaceous.  Tegroina 
fiur  hyaline,  the  veins  testaceous,  veins  of  discoidal  area  oblique, 
iculated.  Abdomen  beneath  testaceous,  margined  with  fuscous ; 
ci  testaceous.    Legs  testaceous. 

.  Prosoplecta  quadriplagiata,  Wlk. 

jPro8oplecta  quadriplagiata,  Walker,  1.  c.  p.  189  (1868). 
f.  BjLTCRiAJif  (Wallace). 

Prosoplecta  gutiicollis,  Wlk. 

Ptosopleeta  gutiicollis,  Walker,  1.  c.  p.  189  (1868). 
f.  Ceram  {Wallace). 

[n  this  species  the  sub-genital  lamina  is  relatively 
>rmous  occupying  nearly  naif  the  total  length  of  the 
lomen. 

Prosoplecta  trifaria,  Wlk. 

Prosopleota  trifai^.  Walker,  1.  c.  p.  190  (1868). 
Prosoplecta  megaspila,  Walker,  1.  c.  p.  190  (1868). 

^  (tri/aria).    Batchian  (Wallace). 
f.  (megaspila),     BatchiJlS  (Wallace). 
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Sub-fam.  PERISPH^RIINJE. 

65.  Aptera  rubricosa,  Wlk. 

Nauphcda  nAricosa,  Walker,  1.  c.  p.  185  (1 
^.  S.  Africa- 

Synonymous  with  A.  cinfftUata,  Burm. 

66.  Perisphasria  Jlexicollis,  Wlk. 

Zetohora  flexicollis,  Walker,  Lc.  p.  187  (18( 
$.  Singapore  ( Wallace). 

This  may  well  be  the  male  of  one  of  the  In 
species  that  have  been  described  from  femal 
only.  It  is  apparently  most  closely  allied  to  1 
Br.  from  Burma,  but  is  larger. 

Total  length  25  mm. ;  length  of  body  22  mm. ;  lengl 
19  mm.  ;  pronotum  7  mm.  x  10  mm. 

67.  HostUia  cervina^  Wlk. 

Zetohora  cervina,  Walker,  1.  c.  p.  186  (1868; 
?  Zetohora  congrua^  Walker,  1.  c.  p.  49  (186i 
Zetohora  carinata,  de  Saussure,  M61.  Orth 
PL  X,  f.  50  (1873). 

$.  Natal. 

68.  Hyposphaeria  letbcopthalma,  Wlk. 

Zetohora  leucopthalma,  Walker,  1.  c.  p.  186  < 
$.  Natal. 

According  to  Kirby,  who  has  compared  th( 
is  synonymous  with  A  tenebrosa,  Wlk.,  a  specie 
Walker  in  the  genus  Panchlora  !  It  is  somewl 
if  tenchrosa,  Wlk.  is  not  the  same  as  H,  dylifera^ 
wings  are  different  in  colour,  and  I  hesitate*  U 
species  without  comparing  the  typea  H.  ruj 
and  Zhnt  is  also  closely  allied  but  can  be  distil 
the  colour  of  the  antennae. 
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L   Blqpharodera  pilipes,  Wlk. 
PanMora  pUipes,  Walker,  1.  c.  p.  184  (1868). 

t  Cape  of  Good  Hope. 

According  to  Kirby,  who  has  compared  the  types,  this 
the  equivalent  of  B.  cont^isa,  Wlk.  (1.  c.  p.  30, 1868),  and 
is  probable  that  it  is  synonymous  with  B,  pili/eray  St&l, 
B  description  of  which  is  rather  brief. 

.  Hormetica  suidncta,  Wlk.     (Plate  XXX,  fig.  8.) 
Brachycola  subcincta,  Walker,  1.  c.  p.  188  (1868). 

?.  Colombia. 

Ulied  to  H,  vermcosa,  Br.  Head  testaceous  with  a  large  black 
rking  on  the  front,  extending  to  base  of  clypens  ;  labrum,  palpi 
L  antennae  fusco-castaneous.  Pronotum  as  in  H.  verrucosa  but 
bordered  with  black.  Tegmina  short,  transversely  truncate, 
extending  beyond  the  second  abdominal  segment,  colour  and 
rkings  as  in  H.  verrucosa.  Abdomen  black,  bordered  above  with 
aceous,  supra-anal  lamina  testaceous,  sub-genital  lamina  rufo- 
taneous,  cerci  black  tipped  with  testaceous. 
Potal  length  31  mm. ;  length  of  tegmina  9  mm.  ;  pronotum  1^ 
u  X  18  mm. 

rhe  female  has  the  abdomen  above  coloured  as  in  the  male,  where- 
in J7.  verrucosa^  Br.  9 ,  the  abdomen  lias  transverse  testaceous 
ids  above  and  marginal  testaceous  spots  below.  The  species 
ies  considerably  in  size. 

Horradica  irU^ima,  Wlk. 
Brachycola  interna,  Walker,  1.  c.  p.  188  (1868). 
f.  Nauta  {Bartlett). 

Lllied  to  the  preceding  species  but  the  head  not  so  heavily  marked 
b  black,  the  pronotum  more  punctate,  the  tegmina  with  a  large 
licircular  band  castaneous  in  colour,  abdomen  beneath  margined 
b  testaceous. 

'otal  length  27  mm. ;  length  of  tegmina  11  mm.  ;  pronotum 
mm.  X  15  mm. 

Df  the  seventy-seven  species  in  Mr.  Saunders'  collection 
cribed  by  Walker,  fifty-seven  can  stand  as  distinct  species 
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the  remainder  must  be  sunk  as  synonyms 
described  species;  one  of  Walker's  species 
found  necessary  to  separate  into  two.  The  fc 
gives  the  revised  nomenclature  of  these  spec 
now  arranged  in  the  order  adopted  by  W 
"  Catalogue  of  Blattidse  "  :— 


Walker's  Nombnolatube. 

Polyphaga  sUphoides 
Panchlora  pilipes 
Nauphata  gwtUdoia 
NoAiphata  ntbricom 
Zetobora  leucopthalma 
Zetobora  cervina 
Zetobora  flexicoUis 
Zetobora  pUosa 
Brachycda  interna 
Bra/ihiycola  aubcincta 
Pro8oplecta  quadriplagiata 
Frosopiecia  gutticMis 
Pro9opl€cia  trifdria 
ProwpUcta  rMgaapHa 
Euthyrrapha  daaytoides 
Euthyrrapha  dagytoideSj  var. 
Euthyrrapha  ipsoides 
Bolocompaa  dwilis 
Stenoblatta  paraUda 
yilampra  polyapUa 

"ampra  inclaraia 

Hampra  conformis 
nUmipra  8cUa 
npra  plena 
ampra  fervida 
EpUampra  dotata 
^nlampra  varia 
Epilampra  adusta 
EpUampra  baMfera 

EpUampra  ramifera 
Ejfnlampra  parmcollis 
Epilampra  concinmda 
Pseudomops  indtisa 
Pae^idomopa  scutigera 
Pseudomops  fisaa 
Pse^idomops  pica 
EUipaidium  speciosum 
Blatta  calogramina 
Blatta  framlis 
Blatta  gUwricula 
Blatta  annidicomis 
Blatta  erythrina 
Blatta  extenmita 


Revised  Nom 

Dyacologamia  sUj 
Mepharodera  con 
Trwonium  guttid 
Avtera  eingtdata 
Hyposphxria  tent 
HokUia  cervina, 
PerisphsBriaflexU 
Dyscologamia  piU 
Hormetica  intern 
Normetica  aubcin 
Proaoplecta  quadi 
Pros^plecta  guUic 
Proaoplecta  irifat 
Proamilecta  trtfar 
Coryaia  daaytoidt 
Corydia  ssnecty  Br 


Holocompaai 
Stenoblatta  paraU 
MoLytria  tnoctiZai 
Epilampra  indat 
Paextdophoraapis  i 
Paeudopkoraapiai 
EpUampra  plenoy 
Epilampra  plena, 
Mdytria  badioj  i 
EpUampra  varia, 
Jaomalopteryx  ad 
Homalopteryx 

Haan. 
Mclytria  ramifer 
Bedaia  parvicoUi 
Hedaia  concinnM)^ 
Pseudomops  iTidu 
Pseudothyraocera 
Bemithyi'socera  h 
Pseudothyraocera 
Thyraocera  apeciot 
(Jhoriaoneura  calo 
Choriaoneura  nigi 
Choriaoneura  disc* 
PhyUodromia  am 
laehnoptera  rufa, 
PhyUodromiasfupi 
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rALKSR'B    NOMSNGLATURE. 

HaooUig<Ua 
\ta  polygrapha 
^suffusa 
\ta  amplectens 
Ikb  hamifera 
Ita  igndbiJds 

Uapalpalis 
^  obtusifrons 
\ta  elegana 
Ua  apicigera 
^propinqua 
'ita  eofiigua 
\ta  contingena 
\ta  sequens 
\ta  guttifera 
\ta  xartthopUa 

Italaterifera 
\ta  virescens 
\ta  maj'uscvla 
'ia  marmorata 
\ta  hufMTalis 
HapicticoUis 
Ha  bipunctata 
\ta  laticeps 
'ita  Hrcumducta 
)ta  longiitsctda 
tapaiyla  - 
ia  uUirupta 
noptera  reversa 
noptera  conferta 
noptera )  obliqua 
noptera  f  punctosa 
Ipkmeta  ctterrima 
Iplaneta  oadata 


Bbvised  Nomenclature, 

PhyUodromia  eoUigata^  Wlk. 
Fhi^lodromia  polygrapha,  Wlk, 
PhyUodromia  mffiiisa,  Wlk. 
Phyllod/romia  amplectens^  Wlk. 
Phyllodromia  hamifera^  Wlk. 
Phyllodromia  ignobilvij  Wlk. 
PhyUodronUa  funebtns,  Wlk. 
Duryodana  palpalis,  Wlk. 
Phyllodromia  ohtusifrom,  Wlk^ 
PhyUodromia  elegancy  Wlk. 
Theganopteryx  apictaeraj  AVlk. 
Phyllodromia  propinqna ,  Wlk. 
PhyUodromia  propinffmi,  Wlk. 
PhyUodromiacontin(fen%V^\k.  ?• 
PhyUodromia  seqtieit  s  W 1  k . 
Phyllodromia  gxUtiferay  Wlk. 
Paexidothyrsocera      xanthophilay 

Wlk. 
PhyUodromia  latei-ifera,  Wlk. 
Phyllodromia  virescetiSy  Wlk. 
PhyUodromia  wajtwcnZti,  Wlk. 
PhyUodromia  marmorata,  Wlk. 
Phyllodromia  continge  /us,  W 1  k .  cj . 
Phylodromia  picticoUisj  Wlk. 
Pseudectobia  bipitnctata^  Wlk. 
Pseudoph  yllodromialaticeps  jSVlk, 
Escala  circumductaj  Wlk. 
Eacala  longittscukLj  Wlk. 
AUacta  mundicolai  Wlk.    ?  , 
A  llacta  mundicola^  Wlk.   ^^ 
Ischnoptera  reversa j  Wlk. 
Leitcophsea  conferta,  W\k. 
Pinaconota  oUiqiuiy  W\]c. 
Oniscosoma  piinctomy  Wlk. 
PelmatosUpna  aterrinuiy  AVlk. 
MetJuma  ocuLata^  Wlk. 


VI.  Viviparity  amongst  the  Blattid^. 

rENTlON  was  first  called  to  this  phenomenon  amongst 
Blaitidx  by  Riley  (« Insect  Life,"  vol.  iii,p.  443, 1890- 
II  and  vol.  iv,  p.  119,  1892),  who  observed  it  in 
zchlora  viridis,  Biimi.  Scudder  had  already  noted 
yche,  vol.  v,  p.  405,  1890)  the  occurrence  of  a  female 
cimen  of  PancMoi^a  nivea,  L.,  found  alive  in  a  bath- 
no  at  Salem,  Mass.,  surrounded  by  numerous  newly- 
ched  young,  but  he  had  not  been  able  to  demonstrate 
actual  birth  of  these  young.     Riley  dissected  one  of 
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his  specimens  and  found  that  it  contain* 
cluster  of  crescentic  form,  the  eggs  to  the 
four  and  in  dififerent  stages  of  developmen 
in  a  double  row.  The  egg-m&ss  was  cont 
walled  prolongation  of  the  genital  pouc 
termed  the  brood  sac.  Whilst  in  most 
egg-capsule  is  a  horny  structure,  in  Fa7icl 
a  tine  membranous  sheath  enclosing  onl 
of  the  egg- mass.  The  coUeterial  glands  \ 
regarded  as  secreting  the  substance  of  t] 
of  Blattidm,  and  Riley  assumed  that  th( 
much  reduced  in  Panclilm^a  viridis  but 
truth  of  his  assumption  by  dissection. 
specimen  examined  by  Riley  young  la 
mature  embryoes  had  been  extruded. 

Holmgren  in  a  paper  ou  viviparity  i 
in  general  (Zool.  Jahrb.  Syst.  xix,  p  43 
parity  for  three  more  genera  of  Blattidi 
micanSj  Sss.  and  Zhnt.,  OxyJmloa  saussiiTi 
undetermined  species  of  Blabera.  In  tl 
the  developing  eggs  are  contained  in  a  1 
tured  capsule  which  lies  in  a  thin-walled 
apparently  retained  there  till  the  eggs 
nearly  so.  In  Bustegasia  mieaTis  the  oot 
whilst  still  in  the  brood-sac,  and  the  you 
two  by  two  from  the  mother.  Holmgren 
into  three  sections  according  to  their  n 
duction,  as  follows: — 

1.  Oviparous  species,  which  carry  the 
days  protruding  from  the  tip  of  the  abdon 

Ex.  PeHplaneta, 

2.  Viviparous  species,  the  ootheca  re 
brood-sac. 

Ex.  Eustegastay  Oxyhaloa,  Blabera. 

3.  Viviparous  species,  the  ootheca  prac^ 
Ex.  Panchlm^a, 

To  this  last  section  and  possibly  to  t 
able  to  add  more  examples. 

My    own    attention     was     specially 
phenomenon  of  viviparity   amongst  Bla 
an   interesting   manner.      Whilst   arran^ 
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rican  species  of  EpU-ampra  in  the  Hope  Museum^ 
rd,  I  had  occasion  to  examine  closely  a  series  of 
mens  of  EpUampra  burmeisteri,  Gu^r.,  collected  in 
1  by  the  distinguished  traveller,  W.  J.  Burchell,  and 
terved  that  one  female  example  had  been  preserved 
two  young  larvse  actually  emerging  from  the  tip  of 
kbdomen,  and  that  they  were  still  partially  shrouded 
ne  shreds  of  the  embryonic  membranes.  The  specimen 
mbered  **  1400  "  and  is  the  only  one  of  the  series  that 
bear  a  number.  Those  who  have  had  occasion  to 
'  BurchelFs  collections  know  that  he  attached  num- 
bo  the  specimens  that  were  of  special  interest  to  him 
lis  observations  on  such  specimens  were  recorded  in 
Lote-books  under  corresponding  numbers.  XJnfortu- 
y  Burchell's  note-books  with  records  of  specimens 
>ered  from  1345  onwards  are  lost,  but  we  can  be 
kbly  sure  that  the  young  larvae  emerging  from  the 
nen  of  his  specimen  No.  1400  did  not  escape  the 
)  of  this  keen  observer  and  that  the  specimen  was 
quently  numbered  and  the  fact  actually  recorded, 
iirchell  then  may  well  be  accorded  the  credit  of  first 
Bering  the  phenomenon  of  viviparity  in  Blattidse. 
Sarawak,  Borneo,  I  captured  a  female  of  Fsettdo- 
apis  nebtUosa,  Burm.,  with  numerous  young  larvae 
ng  to  the  under  surface  of  the  abdomen,  and  in  the 

Museum  is  a  female  of  Phlebonotus  pollens,  Serv., 
;he  following  label  attached  : — "  Ceylon.  J.  Staniforth 
I.  Carries  its  live  young  beneath  its  wing-covers. 
"  In  the  females  of  this  species  the  tegmina  are 
and  convex,  the  wings  somewhat  reduced  and  the 
len  above  is  concavely  depressed,  so  that  a  brood- 
ber  is  formed  under  the  tegmina  in  which  there  is 
i  room  to  accommodate  several  young  larvae.  It  is 
f  reasonable  to  suppose  that  these  two  species  of 
mprinsR  deposit  an  ootheca  containing  newly-fertilized 
and  stay  beside  the  ootheca  until  the  young  larvae 

out  and  return  to  the  mother  from  whom  they 
ated.  It  is,  on  the  contrary,  in  the  highest  degree 
ble  that  the  eggs  are  retained  in  the  body  of  the 
»r  until  they  attain  maturity,  but  whether  they  are 
^  in  a  horny  ootheca  lying  in  a  brood-sac  or 
ler  the  ootheca  is  absent  or  much  reduced  as  in 
lora  viridis  is  not  known.  I  have  dissected  the 
?  Pseud ophoraspis  neinUosa  that  I  c  iptured  with  her 
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young  and  find  that  below  the  genital  po 
prolongation  of  it  with  rather  thick  w 
brood -sac  and  as  it  is  not  much  larger 
pouch  itself  and  much  smaller  than  ' 
Fanchlora  viridis  and  in  Molytria  viacuh 
javanim,  as  described  below,  it  is  rather  d 
its  function,  unless  one  supposes  that  it  b 
dilated  as  the  fertilized  eggs  pass  into  ii 
its  walls  then  becoming  membranous  anc 
pushing  forward  to  lie  amongst  the  abt 
is  the  case  in  other  viviparous  species 
was  empty  in  the  specimen  examined ;  t 


Dissection  of  Fanesthia  javanica,  9 ,  showing 


8-7  =  Kofl.  of  segmciite. 

R  =  Rectum. 
G.P,  =  GeniUl  pouch. 
C.G.  =^  Colleterial  gland, 

Sp.  =  SperuiathecA. 


U.  =  Uterui 
Ov.  =  Ovary 
Br.  =  Brood 

N.  =  Branc 


had  thick  muscular  walls,  and  when  opent 
like  gonapophyses  were  seen  attached  t 
and  directed  Ibackwards ;  in  the  ventn 
the  orifice  leading  to  the  brood -sac  i 
bottom  of  a  depression  in  the  wall  of 
right  colleterial  gland  was  well  developec 
was  aborted. 
.  In  Panestkia  javanica,  Serv.,  the  ee 
about  18  mm.  long,  is  contained  in  a  tl 
sac  lying  asymmetrically  on  the  left  side 
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extending  as  far  forward  as  the  third  abdominal 
nite ;  this  brood-sac  is,  as  in  the  other  viviparous 
^ies,  connected  with  tlie  genital  pouch.  The  eggs 
[iber  from  36  to  40  and  are  retained  in  the  brood-sac 
il  mature ;  they  do  not  form  a  crescentic  mass  as  in 
vMora  viridis.     The  left  coUeterial  glands  are  absent, 

those  on  the  right  are  well  developed.  It  is  by  no 
ins  clear  that  these  glands  secrete  the  chitinous  ootheca 
Periplaneta,  etc. ;  it  is  remarkable  to  find  that  on  one 
>  at  least  they  are  well  developed  ia  a  species  whose 
8  are  enclosed  in  a  thin  membrana  I  have  not  been 
3  to  dissect  Molyiria  viaculata,  Br.,  as  I  have  nothing 

dried  specimens,  but  I  have  frequently  removed  egg- 
sses  in  all  stages  of  development  from  the  brood-sacs 
reshly-killed  females  during  my  sojourn  in  the  Eastern 
pics  and  I  have  several  of  these  egg-masses  in  my 
session  now ;  they  are  larger  than  those  of  Fanesthia 
inica,  but  otherwise  show  no  differences  worth  cen- 
tring at  present.  I  hope  ere  long  to  study  the 
bryonic  development  of  these  two  viviparous  genera 
lesthia  and  Molytria ;  it  is  possible  that  it  differs 
siderably  from  that  of  oviparous  species.  Viviparity 
low  known  to  occur  in  six  of  the  eleven  sub-families 
Blattidse,  viz.  EpUamprinse  (4  genera),  PancMorinsB, 
herirue^  (hyhcdoinm,  Feri^hsmina,  Panesthiinm  (one 
ins  each),  and  is  consequently  of  more  usual  occurrence 
n  was  suspected  ;  I  think  it  likely  that  it  will  be 
WQ  eventually  that  it  occurs  almost,  if  not  quite, 
versally  amongst  the  Spilamprinm.  Eudegasta  is  a 
lus  placed  by  all  authors  in  the  Feri»p?ueriinse,  but  in 

majority  of  its  characters  it  is  much  more  closely 
ed  to  the  JEpUamprinse  than  to  the  other  members  of 

FeriaphseriiTise  and  it  is  of  interest  that  viviparity 
urs  in  this  genus. 

!^OTE. — Just  before  going  to  press  I  received  alive  a 
lale  specimen  of  FancJUora  vtrescens,  Thunb.,  and  some 
lales  of  Fhyllodromia  germanica,  L.  Mr.  H.  Main,  to 
om  I  am  indebted  for  the  latter  specimens,  informs  me 
it  F,  germanica  $  carries  the  egg-capsule  protruding 
tn  the  tip  of  the  abdomen  for  some  weeks  and  deposits 
mly  one  or  two  days  before  the  contained  young  hatch 
'^  I  was  surprised  to  observe  in  the  living  female  of 
ncfdora  virescens  an  egg-mass  partially  protruding  from 
)  end  of  the  abdomen;  so  far  as  can  be  determined 
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by  a  superficial  examination  the  eggs  are 
advanced  state  of  development ;  in  this  spec 
mass  is  so  large  that  it  cannot  be  retained  c 
brood-sac ;  the  ootheca  is  represented  by  a  tl 
membrane,  which  however  is  complete,  not 
in  the  species  observed  by  Riley.  In  ai 
species  of  Temnopteryx  from  East  Africa 
carries  the  eggs  contained  in  a  transpare 
protruding  from  the  end  of  the  abdomen; 
example  examined  the  eggs  are  very  advance 
ment  These  new  facts  enable  me  to  modii 
•*  series  "  of  Blattida  as  follows  : — 


1.  Oviparous  species.  Eggs  enclosed  ii 
ootheca  and  carried  by  the  female  for  t 
only. 

Ex.  Ectobia,  Blatta,  Periplaneta, 

2.  Ovo-viviparous  species,  (a)  Eggs  e 
semi-chitinous  capsule  and  carried  by  the 
truding  from  the  abdomen  during  the  greats 
embryonic  period. 

Ex.  Phyllodromia  germanica. 

(b)  As  above,  but  eggs  enclosed  in  a 
membrane. 

Ex.  Temnopteryx  sp, 

3.  Viviparous  species,  (a)  Eggs  enclose<] 
nous  ootheca  which  is  retained  in  the  bro< 
mother.  Ex.  Ojcyhaloa  saitssurei,  E^iMegasta  m 
sp.  [IPsevdophoraspis  nebtUosa  and  Fhlebon 
(b)  Eggs  enclosed  in  a  transparent  membn 
retained  in  the  brood-sac  of  the  mother, 
couiplete.  Ex.  Molytria  maciUata,  EpUampr 
ParbcMora  virescens,  Panesthia  javanica  [?  Ps 
ndndosa  and  PhMxmotus  pollens],  ii.  MemI 
plete.     Panchlora  viridis,  P,  nivea. 
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VII.  A  New  Genus  of  Symbiotic  BlattidjE. 

Oenus  SpJiecopMla,  nov. 

luperfidallj  reeembling  AUaphUoy  Wheel,  but  tegmina  absent  in 
male  ;  subgenital  lamina  of  male  provided  with  two  styles ; 
Lora  mumned  beneath  ;  no  arolia  between  tarsal  claws ;  frons 
)llen ;  eyes  reduced ;  ocelli  present ;  antennae  shorty  but  conform- 
to  normal  Blattid  type. 

The  only  known  species  was  taken  from  the  nest  of 
3  wasp,  Polyhia  pygmsea.  Fab.,  in  French  Ouiana. 
We  have  in  this  little  cockroach^  an  example  of  the 
Sculties  which  beset  the  systematist  when  he  has  to 
ed  with  aberrant  species  modified  by  peculiar  habits  and 
vironment  to  a  similar  general  facies. 
The  genus  Attaphila  contains  two  species  of  myrme- 
philous  cockroaches,  A.  fungicola,  Wheel,  and  A.  hergi^ 
»L,  found  respectively  in  the  nests  of  Atta  fervena^  Say, 
Texas,  and  Atta  Iwndi,  Gu^r.,  in  Uruguay.     Wheeler, 
Lo  first  made  known  the  genus  (Amer.  Nat  vol.  xxxiv, 
851, 1900),  suggests  that  among  the  Blattidae  it  occupies 
,  peculiar  if  not  unique  taxonomic  position ; "  and  Bolivar 
bmm.   del.  Mus.  Nac.  d.  Buenos  Aires,  p.  333,  1901) 
jates  for  its  reception  the  sub-family  AttaphilinsB,  regard- 
y  the  peculiar  antennal  characters  of  high  importance, 
lis  Bulhfamily  takes  its  place  in  the  first  of  the  two  great 
(risions  in  which  the  BlattidsB  have  been  brigaded,  viz. 
at  in  which  the  femora  are  spined  beneath.    SphecophUa 
nnot  be  placed  in  this  division,  for  the  femora  are  un- 
med  beneath ;  much  less  then  can  it  be  placed  in  the 
b-family  Attaphilinae,  though  its  general  resemblance  to 
ttapJdla  is  most  striking.    Must  Uien  a  new  sub-£Etmily 
I  created  for  the  reception  of  SphecophUa  f    I  think  not ; 
e  multiplication  of  subdivisions  for  the  reception  of 
Lomalous  genera  is  a  practice  to  be  deprecated  for  many 
aeons,  chief  among  which  is  the  consideration  that  it 
nds  to  obscure  the    relationships    which    must    exist 
^tween  these  anomalous  genera  and  genera  of   more 
>riiial  type.     In  my  opinion  AttaphUa  may  be  regarded 
i  an  aberrant  Fhyllodromiine,  akin  to  Zoboptera^  Br.,  or 
eTnnopteryx,  Br.,  and  SphecophUa  as  an  aberrant  member 
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of  the  sub- family  Corydiinse  (=Heterogam: 

(1.  c)  is  much  impressed  by  the  structure  ( 

in  Attaphila,  the  increasing  lengths  of  the 

portion  to  their  breadth  particularly  attract 

tion,  and  he  states  that  in  all  other  Blattids 

the  antennae,  with  the  exception  of  the  first, 

transverse.     This  as  a  matter  of  fact  is  sea 

in  cockroaches  of  normal  type  the  first  joint  < 

is  longer  than  broad,  the  second  usually  htoi 

and  the  third  much  longer  than  broad ;  1 

joints  are  short  and  transverse  but   gradui 

in  length  until  they  are  longer  than  broad,  £ 

joints  are  usually  sub-moniliform.   Attaphik 

that  the  third  joint  of  the  antennae  is  short 

and  the  increase  in  length  of  the  succeeding 

gradual  but  sudden.     Unfortunately  in  all 

of  Attaphila  that  have  been  examined,  the 

mutilated,  so  we  know  nothing  of  the  ter 

these  organs.    Wheeler  examined  forty-fiv< 

A.  fungicola,  SLud  found  that  in  seventeen  i 

mutilation  of  the  antennae  was  symmetrical, 

specimens  almost  symmetrical,  the  differei 

more  than  one  joint;  in  only  seven  specin 

antennae  very  asymetrically  mutilated.    He  < 

the  ants,  with  Avhich  this  cockroach  lives,  cro; 

of  their  guests  and  suggests  that  the  peculij 

the  antennae  is  a  result  of  continual  clippi 

subscribing  to  this  opinion,  it  may  be  poi] 

a  modification  of  the  antennae  of  an  insect 

dark  and  under  very  peculiar  circumstances  : 

expected ;    indeed,  it   might   be   expected  1 

modifications  of  the  antennae  would  invarial 

a  marked  reduction  of  the  other  sense-orgar 

Sphccophila  was  not   a   standing   proof  to 

Attaphila,  as  shown  by  an  examination  of  tl 

the  alimentary  canal,  feeds  on  the  fungus  cul 

leaf-cutting  ants ;  Sphecophila  is  nourished  ot 

wasps  of  the  genus  Pohjbia  construct  smal 

pendant  from  the  under  surface  of  leaves 

some  species  the  nest  is  made  up  of  a  nu 

without  any  outer  common  covering ;  every  c 

a  larva  is  open  at  the  lower  end,  and  it  is  < 

containing  nymphs  that  are  closed,  each  witl 

Polyhia  pygnima  however  constructs  a  nest  c 
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mber  of  cells  enclosed  in  a  common  covering  of  paper, 
d  the  entrance  to  the  nest  is  by  one  orifice  in  the  floor 
the  nest.  The  mother  wasp  feeds  the  larvae  with  insects 
spiders  that  she  brings  to  them,  and  it  is  probable  that 
e  symbiotic  cockroaches  living  on  the  floor  of  the  nest 
kI  on  any  small  fragments  of  food  that  may  drop  down 
»m  the  wasp-larvae  in  the  cells  above.  I  owe  this  sug- 
stion  to  my  friend  Vicomte  R.  du  Buys8on,who  discovered 
e  cockroaches  in  the  nest  of  the  Folybia,  which  was  sent 
me  by  the  collector,  M.  F.  Qeay.  In  conclusion,  we  may 
yard  these  two  genera,  Attaphila  and  SpJiecophila,  as 
ording  an  admirable  demonstration  of  convergence  in 
velopment,  a  result  which  we  may  fairly  assume  to  have 
en  brought  about  by  very  similar  modes  of  life,  viz. 
ubiosis  with  social  Hymenoptera.  The  following  tables 
3w  more  graphically  the  similarities  between  the  two 
aera  and  their  dissimilarities,  and  it  will  be  seen  that 
dlst  the  former  are  in  the  main  superficial  and  obvious, 
3  latter  are  deep-seated  and  of  great  taxonomic  import- 
ce,  showing  thiat  the  genera  have  arisen  from  totally 
ferent  stocks. 


Features  common  to  the  two  genera : — 

Coloup. 

Pubescence. 

Size.  ^ 

Shape. 

Reduction  of  eyes. 

Vertex  not  covered  by  pronotum. 

Shortness  of  legs. 

One-juinted  cerci. 


Differences  letioeen,  the  two 

ATTAPmiiA.    (J. 

ird  antenna!  joint  short. 

ill!  absent. 

poaina  and  wings  present. 

pra-anal  lamina  trigonal, 
les  absent 
nora  armed  beneath, 
real  arolia  present 


genera : — 

Sphboophila.  ^. 
Third  antennal  joint  long. 
Ocelli  present 
Tegmina  and  wings  absent  (?  in 

nymphs  only). 
Snpra-anal  lamina  semi-orbicular. 
Styles  present. 
Femora  unarmed  beneath. 
Tarsal  arolia  absent. 
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Sphecaphila  polybiarum.    (Plate  XXX 

(f .  Fulvo-teataceons,  with  a  fine  fulvous  pub 
covered  by  the  pronotum;  front  of  head  swollen 
common  amongst  the  Ck>i7diin8e ;  eyes  very  mui 
visible  from  the  front  and  almost  entirely  hiddei 
sides  of  the  pronotum ;  one  pair  of  true  ocelli  sit 
the  frons  and  closer  together  than  the  antenna] 
and  labial  palpi  small.  Antennas  short,  of  tw< 
joint  longer  than  broad,  the  second  as  broad  as  l 
than  broad,  the  remaining  joints  at  first  broa 
gradually  becoming  longer,  the  last  four  or  five  j 
form.  Pronotum  with  anterior  and  posterioi 
narrower  in  front  than  behind,  longer  than  bi 
meso-  and  metanotum  broader  than  long,  their  p 
slightly  produced  backwards.  Nine  abdomina 
the  supra-anal  lamina,  are  visible,  posterior  mar^ 
and  of  the  eighth  straight,  of  the  fourth  to  t1 
the  supra-anal  lamina  is  semi-orbicular.  Cere 
equal  to  the  supra-anal  lamina  in  length.  Eight 
including  the  sub-genital  lamina,  are  visible; 
slightly  produced,  not  extending  as  far  as  the 
with  one  pair  of  styles  equalling  in  length  th 
with  a  few  erect  hairs.  Femora  without  spii 
margin  beneath  of  the  front  femur  is  a  row  of  st 
spine  on  each  femur,  no  apical  spines.  Spinec 
three  rows,  five  apical  spines  on  the  posterioi 
longer  than  the  remaining  joints,  no  arolium 

9  unknown. 

Total  length  3  mm.  -  3*2  mm. 


W        ' 


Ste.  Marie,  Oyapock,  French  Guiai^ 
Ten  examples  (Paris  Museum) ;  from  th 
pygmsea,  Fab. 

The  absence  of  female  examples  is  i 
possible  that  the  entire  colony  was  no 
collector,  some  individuals  may  have  < 
nest.  I  cannot  be  certain  that  the  sj 
scribed  are  fully  adult,  but  I  am  inclii 
they  are,  or  if  not,  that  the  adults 
nymphs  of  winged  cockroaches  have  tb< 
of  the  mesonotum  and  metanotum  mu< 
produced  backwards  than  is  the  case  i 
before  me. 
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Explanation  of  Plate  XXX. 


I.  Supra-anal  lamina  of  Pseudathyrsocera  Qcanthophila^  Wlk., 

(?. 

2.  Sub-genital  lamina  of  Pseudothyraoeera  xamthophUoj  Wlk., 

(?. 

3.  Pseudedobia  bijnmctaia,  Wlk.»  $  x  3. 

4.  Sub-genital  lamina  of  PhyUodromia  Gontingens,  Wlk.,  ^. 

5.  Pinaconota  oUtgrua,  Wlk.,  ^.    Slightlj  enlarged. 

6.  Homalopteryx  ad/iuta^  WUc,  $ . 

7.  atenMatta  pa/ivXdla,  Wlk.,  ?. 

a.  side  view. 

8.  Hormdica  dubcinctOy  Wlk.,  $ . 

9.  EpUampra  vorio,  Wlk.,  $ .    Slightly  enlarged. 
10.  Head  of  SphecophUa  pc^hiarumy  mihi,  (^  x  35. 

II.  Supra-anal  lamina  of  SphecophUa  polybiarttmiy  mihi,  ^  x  26. 
12.  Sub-genital  lamina  of  SpKecopkUa  pclybianmi^  mihi,  ^ 

X  25. 


II 


Slightlj  enlarged. 
Slightly  enlarged. 

Slightly  enlarged. 


II 
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I.  Studies  of  the  Blattidse. 
F.L.S. 


By  R.  Shelford,  MA., 


[Bead  December  4,  1907.] 

The  BLATTIDiE  DESCRIBED  BY  LlNN^US,  De  GeER 
AND  ThUNBERO. 

Ll  published  in  1873,  1874,  and  1875  the  three  parts 
3  **Recensio  Orthopterorum.  Revue  critique  des 
pt^res  d^iits  par  Linn^,  De  Oeer  et  Thunberg." 
amilies  treated  in  this  memoir,  which  is  not  only 
ical  review  but  a  revision  of  genera  also,  are  the 
idse,  LocustidflB,  Gryllidse  and  Phasmidse.  St&l  re- 
shed  the  idea  of  treating  the  Mantidse  and  Blattidffi 
e  same  way,  though  in  1877  he  published  his 
ema  Mantodeorum,"  and  this  contains  all  the  in- 
bion  necessary  for  the  correct  determination  of  the 
'  number  of  species  described  by  the  older  Swedish 
ologists.  The  BlattidsB  have  long  been  neglected, 
ince  the  exact  determination  of  the  species  described 
s  older  authors  is,  in  any  systematic  work  on  any 

of  insects,  a  matter  of  iirst-rate  importance,  if 
n  actual  necessity,  I  made  it  the  first  object  of 
b  to  Sweden  last  summer  to  examine  in  detail  the 
dse  in  the  collections  of  De  Geer  at  Stockholm 
f  Thunberg  at  Uppsala.  The  collection  of  Queen 
i  Ulrica  now  at  Uppsala  contains  only  three  species 
kttidse  described  by  Linnaeus,  and  I  assumed  that 
imainder  of  his  types  were  in  the  possession  of 
linnsean  Society  of  London.  However,  on  looking 
bis  collection  recently  I  found  that  such  was  by  no 

the  case,  and  for  reasons  given  below  I  believe 
rith  one  exception  those  types  of  BlattidsB  described 
mseus,  which  eire  not  at  Uppsala  nor  in  London,  are 
Geer's  collection  at  Stockholm.  In  my  investigations 
d  received  the  kindest  assistance  from  Dr.  Daydon 
m,  Prof.  Chr.  Aurivillius,  Dr.  Y.  Sjostedt  and  Dr. 
Drag&rdh,  to  all  of  whom  I  beg  to  oflFer  my  cordial 

NS.  ENT.  SOC.  LOND.  1907.— PART  IV. 
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I  Species  described  b 

The  linnsBan  species  are  twelve  in 
1.  Blatta  gigant€a,  Syst.  Nat.  (ed.  x)  i, 


^  ' 


2. 

„    agyptiaca. 

op.  cit. 

3. 

„    surinamensis, 

»»      »> 

4. 

„    americana, 

*»      » 

5. 

„     nivea 

»     i» 

6. 

„    a/ricana 

)t      II 

7. 

,,    orientalis, 

»t      II 

8. 

„     lapponica, 

>i      >i 

9. 

„     oblongata, ' 

»i      »> 

10. 

Cassida  petiveriana. 

»      i» 

11. 

„       l-giUtata,  Syst  Nat.  (ed. 

No.  19 

(1767). 

12. 

Blatta  gennanica,  op.  cit. 

With  the  exception  of  nwea  anc 
species  have  been  determined  with  ac< 
authors.*  Petiveriana  and  T-guttata^ 
as  CJoleoptera,  are  synonymous.  Ai 
gigantea,  ssgyptiaca  and  africana  re] 
male  specimens  are  in  the  Queen  T 
Uppsala.  The  Linnsean  Society's  c 
contains  a  number  of  Blattidse,  but  oi 
be  identified  by  the  labels  in  Linnfieus 
types,  viz.,  lapponica  (1  ^,  1  ?),  gemu 
(1  ^),  petiveriana  (1  $)  and  T-gvMa 
species  were  added  subsequent  to  th 
Linnaean  cabinet  and  bear  labels  in  vi 
moreover  the  collection  includes  no  s] 
sibly  be  identified  with  oblongata  an( 
of  four  species  have  still  to  be  i 
suHnamensis,  americana,  nivea  and 
some  reason  for  believing  that  thes( 
collection.  De  Gteer  in  his  "M6mc 
I'histoire  des  insectes,"  voL  iii  (1773), 
species  of  Blattidas,  six  of  which  he  d 

*  Brunner  however  in  his  "Nouveau  S; 
p.  357  (1865),  identifies  Polyphaga  ursina,  Bi 
which  is  incorrect,  for  the  species  are  very  dii 
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of  which  are  Linnsean  species,  Linnseus'  descriptions  in 

being  prefixed  to  his  own  descriptions.  Of  these  six 
nsean  species  he  records  two  as  occurring  in  Russia, 
land  and  Sweden,  viz.  arientalis  and  lapponica;  the 
er  four  correspond  with   the  missing  Linn^an  types, 

surinamensis,  amerieana,  nivea  and  oblongata.  The 
icidence  is  arresting,  and  I  have  looked  into  the 
bter  more  closely  to  see  if  it  is  something  more  than 
-e  coincidence.  In  the  first  place  we  may  assume 
h  some  degree  of  confidence  that  the  two  lo<^  species 
Blattidse,  lapponica  and  orientalis,  were  the  first  to 
'act  the  attention  of  Swedish  naturalists  and  formed  the 
leus  of  collections  of  these  insects ;  consequently  to  find 
[)imens  of  them  in  the  cabinets  both  of  Linnasus  and 
Geer  is  not  surprising.  De  Geer  received,  as  he  states 
his  book,  insects  from  Surinam,  sent  to  him  by  his 
respondent  Rolander :  is  it  not  probable  that  at  first  he 
b  these  for  description  to  his  friend  Linnaeus  who  he 
5W  to  be  preparing  new  editions  of  his  "Systema 
burse,"  but  that  when  later  he  wrote  his  own  work 
entomology  he  kept  the  specimens  that  arrived  from 
ander  and  described  them  himself?  Thus  we  find  in 
Geer  s  collection  two  common  local  species,  ten  exotic 
cies,  four  of  which  were  described  by  Linnseus  in  1758, 

by  himself  in  1773.  The  supposition  that  LinnsBus 
cribed  specimens  from  De  Qeer's  collection  becomes 
lost  a  certainty  when  we  read  in  De  Geer's  description 
Btatta  oblongata  (1.  c,  p.  541),  '*  Cette  petite  Biatte  que 
Rolander  m*a  encore  envoy^e  de  Surinam  .  .  .  ,"  and 
turning  to  the  Linnsean  description  of  the  species  see 
t  it  ends  with  "  HahUat  in  America.  Bolander**  It  is 
sible  but  not  very  probable  that  Rolander  sent  specimens 
this  species  both  to  Linnseus  and  to  De  Geer,  and  as  a 
tter  of  fact  Dr.  Daydon  Jackson  tells  me  that  Linnseus 
lewhere  laments  that  Rolander  never  gave  him  any- 
Qg.  That  Linnseus  and  De  Geer  were  on  the  most 
»ndly  terms  is  shown  by  the  series  of  fifteen  letters  to 
mseus  from  De  Geer,  now  in  the  possession  of  the 
insean  Society.    Dr.  Daydon  Jackson  has  also  drawn 

attention  to  a  passage  in  a  translation  of  Linnaeus' 
ry  printed  in  Morton's  edition  of  Pulteney's  Linnseus : 
lolander  collected  in  the  islands  near  America  a  great 
ny  plants,  which  he  gave  to  M.  de  Geer,  Chamberlain  of 
I  Household,  who  made  me  a  present  of  every  one  of 
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them/'  Whether  m^  supposition  th 
of  the  specimens  in  his  collection  to  Li 
is  correct — and  it  must  be  admitted 
of  probability  in  its  &vour — or  not, 
suggest  that  the  specimens  of  sur 
and  nivea  now  in  the  De  Geer  ci 
the  types  of  the  Linnsean  species ;  ot 
must  remain  without  typical  spe 
specimens  are  not  the  actual  types  1 
are  irrevocably  lost.  The  specin 
De  Qeer's  cabinet  cannot  be  chosei 
species,  for,  though  it  is  in  a  fragment 
remains  to  show  that  it  does  not  ii 
with  the  Latin  diagnosis  of  Linnseu 
description  in  French  or  with  his  figi 
this  is  not  the  actual  specimen  on  wh 
De  Qeei  based  their  descriptions ; 
have  been  lost  or  destroyed  accident 
specimen  subsequently  placed  under 
by  De  Qeer  or  perhaps  still  later  bj; 
discrepancy  between  the  description} 
existing  specimen  does  not  invalida 
identity  of  the  Linnsean  types,  for  the 
tallies  perfectly  not  only  with  De  Geer 
his  figure.  It  is  noteworthy  too  th 
other  three  species  the  Linnsean  diaj 
with  De  Geer's  specimens,  figures  c 
Latin  diagnoses  are  of  course  much  sh 
descriptions,  which  are  therefore  not  i 
additional  and  amplified  diagnoses. 

As  to  oblongata  there  seems  nothin 
the  species  for  the  present  as  uncert 
recognised  with  accuracy  since  it  w 
Blatta  oblongata  of  Serville  and  the 
of  Brunner  and  de  Saussure  is  qui 
to  be  identified  probably  with  the 
Burmeister.  The  species  described  I 
mops  inclusa  (  =  amoena  Sauss.)  is  e^ 
to  oblongata  L.,  and  a  long  series  of  s] 
that  Walker's  species  was  merely 
dblongcUa, 

The  other  Linnaean  species  which 
nised  with   certainty  by  later  authc 
be  discussed  in  the  next  section  of 
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11.  De  Geer's  Collection. 

As  already  stated,  De  Geerin  his  **  M^moires  pour  servir 
'histoire  des  insect^s,"  vol.  iii  (1773)  enumerates  twelve 
jcies  of  Blattidse,  six  of  which  are  described  as  new, 


Blatta  pensyhanica, 
Blatta  ahdonien-nigrum, 
Blatta  livida, 
Blatta  mfa. 
Blatta  gHseu, 
Blatta  minutissima, 

e  remaining  six  species  are  Linnaean  species,  but  new 
mes  are  given  to  two,  even  though  De  Geer  fully  recog- 
ed  the  specific  identity  of  his  species  with  those  of 
mseus. 

rhe  collection  is  now  at  Stockholm  in  the  Riks  Naturhis- 
iska  Museum,  and  with  the  exception  of  one  specimen 
in  a  good  state  of  preservation.  I  am  indebted  to  Dr. 
Sjostedt  for  permission  to  make  a  careful  examination 
this  very  interesting  collection.  The  following  is  a 
alogue  of  the  specimens  with  annotations : — 

Blatta  ctdiTiaris,  De  Geer,  op,  cit  p.  530,  pi.  25,  ff,  1-7. 

rhis  is  the  Blatta  orientalis  of  Linnaeus;  2  ^^,1  ?, 
i  also  1  larva  of  Pycrtoscclus  suriTiameTisis,  L. 

Blatta  lapponica,  De  Geer,  op.  cit.  p.  533,  pi.  25,  ff,  8-12. 
=  EctoMus  lapponimiSf  L. 

Blatta  kahherlaCy  De  Geer,  op.  cit.  p.  535,  pi.  44,  ff.  1-3. 
=  Periplaneta  anuHcana^  L. 

1  ^.  1  ?• 

From  S.  America  (Rolander.) 

Blatta  pensyhanica,  De  Geer,  op.  cit.  p.  537,  pi.  44,  f.4. 
=  Ischnoptera  pensyhanica,  De  Geer. 

The  species  has  been  recognised  and  correctly  deter- 
ned  by  all  subsequent  authors. 
From  "  Pensylvania  "  (Acrelius), 
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5.  Blatta    ahdomen-nignim,    De    Geer, 
pi.  44,  f.  5. 

=  Epilampra  ahdorn^n-nigrum,  D< 
lampra  brevis,  Bninner,  P.Z.S.  L 
pi.  15,  f.  3). 

The  species  is  omitted  in  Kirby's  "Syr 
of  Orthopterau" 

Description  of  the  type  : — 

$ .  Rufo-testaceous  shading  to  rufo-caataneou 
between  the  ejes  castaneous,  rest  of  head  rufo- 
scattered  brown  points ;  width  between  the  eyes 
length  of  first  antennal  joint.  [Antennae  mi 
trapezoidal,  anteriorly  truncate,  posteriorly  pro( 
smooth,  rufo- testaceous  but  densely  covered  wit! 
lyrate  markings  faintly  indicated.  Tegmina  , 
base  of  supra-anal  lamina,  rufo-castaneous  ¥ 
castaneous  points  ;  anal  field  with  slight  ii 
punctures  ;  the  part  of  the  right  tegmen  ove 
dark  castaneous  j  mediastinal  vein  forked  a 
bifurcate,  dark  castaneous  at  base,  12  costals  f 
radial,  the  lower  branch  multiramose,  Abdi 
mottled  with  castaneous,  supra-anal  lamina  ] 
apex  notched,  (slightly  mutilated  during  life  ar 
right  side),  projecting  beyond  the  Rub-genital 
tubes  prominent.  Abdomen  beneath  castaneou 
produced,  ample,  posterior  margin  sinuate.  [Cer 
rufo-testaceous,  spotted  with  castaneous  ;  femor 
a  castaneous  line  along  the  outside  and  lowei 
apex  and  a  line  down  the  outer  aspect  castaneous 
a  series  of  5  spines  on  the  anterior  margin  beneai 
by  a  row  of  piliform  setse,  2  spines  on  the  po 
femora  with  4  spines  on  anterior  margin  and  als^ 
beneath,  hind-femora  with  3  on  anterior  niargi: 
margin  beneath.  Formula  of  apical  spines 
Bpines  on  front  femora.  Posterior  metatarsus  [ 
regenerated  and  is  composed  of  4  joints  only. 

Total  length  25'6  mm.;  tegmina  18'1  mm.; 
6*4  mm. 

The  species  is  recorded  from  Surins 
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e  are  examples  in  the  Oxford  Museum  from  Demerara, 
deloupe  and  I.  of  St.  Vincent. 

latta  livida,  De  Geer,  op.  cit.  p.  638,  pi.  44,  f.  6. 
=  EpUampra  oMomen-nigrum,  De  Geer. 

ne  example  with  the  abdomen  missing.  From  a 
[>arison  with  specimens  in  the  Oxford  Museum,  I  am 
inced  that  this  species  of  De  Geer's  is  merely  the 
t  of  JS.  ctbdomen-nigrum.  The  differences  between  the 
specimens  are,  irrespective  of  size,  very  trifling,  e.g, 
latta  livida,  the  mediastinal  vein  is  triramose,  there 
m\y  10  costals,  the  legs  are  testaceous,  and  there  are 
4  spines  on  the  anterior  margin  beneath  of  the  front 
ra  and  3  on  both  margins  beneath  of  the  other  pairs. 
)tal  length  19  mm. ;  tegmina  15  mm. ;  pronotum 
Q.  X  6*9  mm. 

so  recorded  from  Surinam.  The  unique  specimen 
I  a  label  in  St&l's  handwriting  *'  Epilampra  brasiliensis, 
a.  var." 

latta  ru/a,  De  Geer,  op.  cit.  p.  539,  pi.  44,  f.  7. 
(sTfn.  Ischnoptera  rufa,  Brunner.) 

lis  species  also  is  omitted  in  Kirby's  Catalogue. 

ascription  of  the  type : — 

Uniform  rufo-castaneous.  [Head  missing.]  Pronotum  trape- 
,  anteriorly  tnmcate,  sides  deflexed,  posteriorly  very  obtusely 
ated,  smooth,  with  two  oblique  obsolescent  impressions.  Scu- 
a  exposed.  Tegmina  and  wings  extending  considerably  beyond 
>ez  of  the  abdomen  ;  mediastinal  vein  simple,  radial  vein  not 
!ate,  16-18  costals,  11  longitudinal  discoidal  sectors,  both  the 
veins  being  ramose,  the  sectors  connected  by  numerous  trans- 
venulse.  Supra-anal  lamina  triangularly  produced,  its  apex 
ae,  exceeding  the  sub-genital  lamina  in  length,  sparsely 
iate.  Abdomen  beneath  castaneous,  sub-genital  lamina  semi* 
liar,  ample.  [Cerci  mutilated.]  Legs  testaceous,  tibiss  rather 
r  than  femora.  Front  femora  with  4  spines  on  anterior  margin, 
ided  distally  by  piliform  setse,  one  spine  on  posterior  margin 
th;  mid  and  hind   femora  with  4  spines  on  both  margins 
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beneath.     Fonnula  of  apical  sDines  5   i   a   t,^  ««  ■     i 

fn)nt  femora,  ^         ^'  ^'  *'  ""^  ^'"'*'^'  ^P"^** ' 

Total  length  21  mm.j  body-length  13-5  nun.;  tegmina  17  mn 
pronotum  4-1  mm.  x  5-5  mm.  ^ 

From  Surinam, 
8.  Blatta^    s^rinamerms,    L.,   De   Geer,  op.    cit.    p.  53 

=  Pycnomlus  mrinamensis,  L.     Type. 

One  example  with  the  abdomen  missing. 
From  Surinam. 

9.  Blatia  grisea,  De  Geer,  op.  cit.  p.  540,  pi  44,  f.  9. 
=  Epilampra  grisea,  De  Geer. 
(s?/?i.  Blatta  maeulicollis^  Serv. 
?  Phyllodroinia  hurmeisteri,  Guer 
Hpilampra  hrasUierms,  Brunner  [nee  Fab  )  ) 


Description  of  the  type :— 


er  or  margin,  4  on  posterior  margin ;  formula  of  apical  8pin« 
t.  T,  4,  no  genicular  gp  ne«  on  front  fomn«.      r.    .    ■  ^        ^ 
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>tal  length  24"  1  mm. ;  body-length  20'4 mm.;  tegmina  20*5  mm. ; 
otum  5  mm.  x  6  mm. 

-ecorded  from  Surinam. 

Blatta  nivea^  L.,  De  Geer,  op.  cit.  p.  540,  pi.  44,  f.  10. 
=  Panchlora  nivea,  L.     Type. 
(si/n,  Panchlora  virescens,  Thunb.) 

he  genus  Panchlora  includes  several  species  described 
the  older  authors,  e.  g.  vtridis  Fab.,  hyalina  Stoll, 
^cens  Thunb.,  exoleta  Burm.,  viridis  Burm.,  chlorotica, 
. ;  to  determine  these  with  accuracy  or  to  fix  their 
inymy  is  a  matter  of  impossibility  unless  all  the  types 

critically  examined.  De  Saussure  and  Zehntner 
be  "  Biologia  Centrali- Americana.  Orthoptera,"  vol. 
90-92,  have  drawn  up  a  synoptical  key  to  the  species 
^ancMora  without  consulting  any  of  the  older  types ; 

a  key  certainly  enables  the  student  to  give  a  name 
is  specimens,  but  by  no  means  does  it  follow  that 
e  names  are  correct,  in  fact  it  must  be  a  matter  of 
!  chance  if  the  use  of  such  a  key  enables  the  system- 
>  to  identify  any  one  of  his  specimens  with  accuracy, 
ood  example  of  this  is  shown  in  the  species  under 
36,  P.  nivea,  L ;  the  key  of  de  Saussure  and  Zehntner 
lentally  is  correct  in  diagnosing  P.  virescens  Thunb., 
P.  nivea,  L.  is  situated  in  another  part  of  the  key  ^ 
ihese  two  species  are  the  same,  as  I  have  discovered 

an  examination  of  De  Geer's  specimen  which  I 
pt  as  the  Linnean  type  and  of  Thunberg's  type.  The 
tification  of  the  species  of  Panchlora  is  most  difficult,  as 

resemble  each  other  very  closely  and  present  scarcely 
characters  that  do  not  vary  to  such  an  extent  that 

are  practically  useless  for  purposes  of  discrimination, 
character  however  appears  to  be  of  some  importance, 
:he  form  of  the  cerci,  and  the  size  of  their  apical  joints 
1  viewed  from  below.  In  a  species  which  I  identify 
isionally  as  P.  antillanim  Sauss.,  the  cerci  are  broad, 
swhat  spatulate  and  with  the  last  two  joints  much 
•ged  ;  in  P.  viridis  Fab.,  the  cerci  are  lanceolate  with 
ast  two  joints  enlarged  ;  in  P.  nivea,  L.,  the  cerci  are 
jolate  with  the  last  joint  only  enlarged.  This  charac- 
>ccurs  in  both  sexes,  and  taken  in  conjunction  with 
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the  general  size  of  the  insect  and  tl 
the  eyes  is  of  considerable  help  in 
species.  In  P.  nivea,  L,  the  eyes  8 
vertex  of  the  head,  and  the  male  ty; 
dimensions: — Total  length  16  mm.; 
mm. ;  length  of  tegmina  13*5  mm. ;  p 
4*1  mm.  The  antennae  are  unicoloroi 
are  immaculate.  This  is  the  comm< 
genus,  and  will  eventually  be  proved, 
been  described  over  and  over  again ;  i 
way  to  England,  lurking  in  imported 
recorded  in  the  lists  of  Natural  ] 
P.  exoleta  Burm,  and  as  P.  virescens  1 
recorded  from  Surinam. 

11.  BlaUa  oblongata,  L.,  De  Qeer,  o 

f.  11. 

=  Psevdomops  oblongata,  L. 

The  specimen  in  De  Qeer's  cabinet 
consisting  of  the  head  and  the  two  the 
the  tegmina  also  are  missing.  Th 
with  first  and  basal  half  of  second  joii 
flavo-testaceous,  the  rest  of  the  palpi 
flavo-testaceous  with  a  complex  fuse 
on  the  disc.  As  already  pointed 
correspond  with  Linnaeus'  descriptio 
^uobus  lunulaque  nigris"  nor  with  1 
description.  The  species  is  most 
Psevdomops  angusta,  Wlk. 

12.  Blaita  minutissima,  De  Geer,  op 

flf.  13,  14. 

=  Holocompsa  mimUissima,  De  ( 
(?  syn,  Holocompsa  cyanea,  Burm. 
One  specimen  in  bad  condition,  t 

Description  of  the  type  : — 

Head  fuscous  with  a  sparse  rufous  pubesce 
testaceous;  antennsB  (mutilated)  fuscous.  F 
recumbent  rufous  pubescence.  Tegmina  wi 
castaneons,  apical  half  membranous,  hyali 
rufous  pubescence  6  to  7  costal  veins  anal  y 
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right  angle.    Wings  not  longer  than  tegmina ;  marginal  area 
acastaneous  "stigma"  formed  by  the  incrassated  branches  of 
nediastinal  vein  and  by  the  five  incrassated  costal  veins,  the 
nervnlar  spaces  also  being  castaneousL    Coxa  castaneons. 
»tal  length  5  mm.;  length  of  t^mina  4  mm. 

rem  Surinam. 

nmDer  was  the  first  to  suggest  that  this  species  should 
Jaced  in  the  genus  AnapUcta^  and  every  other  author 
followed  this  lead  without  question.  De  Qeer's  figures 
certainly  too  small  and  ill-defined  to  enable  one  to 
IS  correctly  at  the  systematic  position  of  the  species. 


iii.  Species  described  bt  Thunberq. 

be  papers  in  which  Thunberg  described  new  species  of 
roaches  are : — 

Dissertatio  Entomologica  novas  Insectorum  species 
ns.    Part  iv,  pp.  76-78,  Uppsala,  1784. 

N&gra  nya  species  af  Blattae — slagtet  beskrifiia. 
>nsk.  Acad,  nya  Handl.  voL  31,  pp.  185-189,  pi.  5, 
). 

Blattarum  novae  species  descriptse.  M6m.  Acad.  St 
rsb.,  vol  10,  pp.  275-293,  pL  14,  1826. 

be  second  of  these  two  papers  containing  the 
riptions  of  seven  new  species  has  entirely  escaped  the 
30  of  every  subsequent  authority  on  the  Blattidse; 
neglect  is  rather  remarkable,  seeing  that  the  paper 

published  in  a  well-known  scientific  journal,  was 
Lshed  with  a  plate,  and  was  referred  to  by  Thunberg 

later  memoir  which  is  well-known  to  every  ortho- 
Lst,viz.,  ^Hemipterorum  maxillosorum  genera  illustrata. 
1.  Acad.  St.  P^tersb.,  vol.  5,  pp.  211-301,  pi.  3.  1815. 
Bfords  me  considerable  satisfaction  to  bring  about  the 
rrection  of  this  forgotten  memoir,  especially  as  this 
Ives  no  startling  changes  in  nomenclature.  In  his 
ertatio  Entomologica  de  Hemipteris  maxillosis  Capen- 
3,  Uppsala  pp.  1-8,  1822,  Thunberg  enumerates  four 
les  of  Blatta,  but  all  of  these  have  been  described 
iously,  either  by  himself  or  by  Fabricius,  and  as  the 

L  manuscript  copy  of  this  memoir  from  the  lihrary  of  ]Audouin 
the  Hope  Library,  Oxford  Museum. 
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descriptions  add  nothing  to  those  aire 
paper  will  not  be  quoted  below. 

The  Thunbergian  collection  of  insec 
must  have  been  one  of  the  largest  in 
Uppsala  and  is  very  much  as  Thun 
overhauled  the  Orthoptera,  and  thoi 
nothing  concerning  Thunberg's  Blal 
attached  to  most  of  the  specimens  th 
recent  authors.  It  is  quite  evident  fr 
collection  that  Tliunberg  was  by  no  r 
even  if  judged  by  the  standard  of  sci 
his  day,  and  as  a  result  it  is  frequently 
than  one  species  in  his  collection  stan 
specific  name.  To  take  one  example : 
Blatta  grossa  stand  three  species  of  the 
and  the  question  arises,  which  of  these 
the  type  ?  Thun  berg's  description  aff 
simplest  course  is  to  regard  that  spe 
which  most  closely  approximates  to  the 
species  drawn  up  by  later  authors  froi 
they  imagined  to  be  identical  with  Th 
A  certain  definite  species  of  Monacl 
collections  under  the  name  M,  gros 
recognised  presumably  not  by  Thur 
but  by  Serville's,  Brunner's  or  that  of  soi 
since  in  Thunberg's  own  collection  ther 
this  species,  that  example,  in  the  absei 
to  prove  the  contrary,  may  be  selected 
species  M,  grossa.  The  following  is  a 
described  by  Thunberg,  taken  in  tl 
publication. 

In  the  first  column  the  Thunbergiai 
the  second  the  correct  name  of  the  s 
third  column  some  synonyms: — 
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I  append  a  description  of  Parahormetica  hipudvlata,  t 
it  is  the  only  Tbunbergian  species  which  has  not  been  n 
described  by  subsequent  authors,  and  which  in  consequenc 
cannot  be  recognised  without  a  more  detailed  descriptio 
than  the  original  one. 

$  Dark  castaneous.  Pronotum  almost  smooth,  no  impresBion 
only  a  very  few  punctuations,  a  pair  of  small  orange  spots  in  tl 
posterior  half  of  the  disc,  widely  separated.  Tegmina  lobiform, 
the  same  shape  as  in  P.  &tZo6ato,  Sauss.,  extending  to  apex  of  secoi 
abdominal  tergite.  Supra-anal  lamina  rounded,  surpassed  by  sn 
genital  lamina  into  which  it  fits.  Cerci  blunt,  short.  Abdonu 
below  with  disc  rufous.  Legs  rufous.  Total  length  29  mm. ;  lengi 
of  tegmina  9  mm. ;  pronotum  9'5  mm.  x  13  mm. 


IX.  Synonymical  Notes. 

The  following  Fabrician  species  have  been  omitted  I 
Kirby  from  his  Syn.  Cat.  Orthopt.  vol.  1 : — 

Blatta  occidentalism  Fabricius,  Ent.  Syst  ii,  p.  7  (1793) 
genus  NawpiwstoL  Ehyparobia  rufipes,  Kirby  is  s; 
nonymous.  Type  in  Copenhagen  Museum.  Fabricii 
gives  the  locality  as  ''  in  Americae  insulis,"  and  on  tl 
label  borne  by  the  type  is  written  **  St  Thomas  L 
The  species  is  characteristic  of  W.  Africa,  and  it 
possible  that  Fabricius  confused  the  Island  of  Si 
Thorn  ^  with  the  West  Indian  island. 

Blatta  palliata,  Fabricius,  Ent.  Syst  SuppL  p.  186  (179 
to    genus   Hemithyrsocera,     H.    nigra^    Brunner 
synonymous.     Tj^  in  Copenhagen  Museum. 

Blatta    reticulata,   Fabricius,  op.   cit.   p.   186    to    gem 
Fhyllodromia.     Type  in  Copenhagen  Museum. 

Blatta  ruficollis,  Fabricius,  Mant  Ina  i,  p.  226  (1787) 
genus   Ischnoptera.    Type  in   Copenhagen  Museui 

I  was  unable  to  find  the  type  of  Blatta  longipalpa,  Fab. 

The    following  notes  result  from  an   examination 
St&l's  types  :— 

Blatta  pumila,  St&l,  is  a  species  of  Anaplecta  probab 

conspecific  with  A.  lateralis,  Burm. 
Blaita  misella  to  genus  Hololampra, 
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Slalta  tenella  is  a  synonym  of  EuthyrrJiapha  padfica,  Coq. 
Thyrsocera  (=  Pseudothyrsocera)  drcvmcltisa,  St&l,  is  $  of 

P.   drcumcincta  St&l,  and  P.  semudncta  is  $  of  P. 

rufiventris,  Stal. 
B|pitomj>ra   tagalicay  E,   trivialis  and    J?,   caliginosa  are 

conspecific. 
Juiilia  tartared  is  a  synomym  of  Platyzosteria  nitida, 

Brunner. 
?eriplanetawdhlbergi  to  genus  i>er(>peZ^is;  i>.  a^ra,  Brunner, 

is  a  synonym. 
Pen^ZaTwto  alhUaiera  to  genus  Pseudoderopeltis, 
Pollusca  and  Homalodemas  are  synonyms  of  DeroccUymma, 

Burm. 
Blaibera  monstroea  is  a  synonym  of  Monastria  bigvMata, 

Thunb. 
Sb&^ra  ltLcttu)8a  is  not  synonymous  with  £  airopos,  StoU. 

The  following  corrections  should  be  made  in  the  list  of 
BlattidsB  from  the  Transvaal  given  in  Mr.  Distant's  *^Insecta 
rransvaaliensia." 

Phyllodromia  delta,  Kirby,  is  synonymous  with  P.  mpel- 

lectilium,  Serv. 
dpotrogia,  Kirhj,  is  founded  on  a  larva  of  the  s^enus  Gyna, 

and   A.  angolensis,  Kirby,  is  probably  me  same  as 

Gyna  caffrorwm  Stdl. 
Derope/tis  distanti,    Kirby,   is    synonymous   with    Blatta 

meridionalis,  Sauss. 
Nauphceta   aspersata,   Kirby,   is    a    species    of    Oxyhaloa 

possibly  conspecific  with  0.  ferretiy  Reiche. 
EUiptoblatta  uniformis,  Kirby,  is  a  species  oi Hyposphasria* 
Filema  safissurei,  Kirby,  described  as  a  female,  is  in  reality 

an    immature   male    and   probably   the   same  as  P, 

clypeata,  Sauss. 
Derocalymma  iTdermedia,   Kirby,    is    a    synonym   of  D. 

versicolor,  Burm. 
Derocalymma  clavigera,  Borby,  is  a  species  of  Sostilia, 

Dr.  G.  W.  Muller  of  the  Qreifewald  Museum  having 
kindly  lent  me  some  of  Gerstacker's  types,  I  am  able  to 
nake  the  following  corrections  in  nomenclature  : — 

*  I  do  not  think  that  MelanosUpha,  St&l,  is  distinct  from 
HyposphxriOf  Lucas. 
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Phyllodrmnia  pairicia  to  be  transferred 

„  jmlchella  „  „ 

„  cinnam<miea  „  „ 

I*  hasalis 

„  puTwtifrons  „  „ 

„  /B^ro^a  „  ,, 

„  relucens  „  „ 

hemsrohina,  centralis, pustulosa,  and  o55o^£ 
of  Phyllodrojnia  ;  the  type  of  P.  an 

Panchlora  adttsta  and  P,  mtellina  an 
PancA/c>7*a. 
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Dram  th§  Aknalr  and  Marazink  of  Natural  Hibtort, 
Ser.  7,  Vol.  xix.,  January  1907. 


On  some  new  Species  of  Blattidse  in  the  Oxford  and  Paris 
Museums.     By  R.  Shelford^  M.A.,  F.L.S. 

Subfam.  Ectobinjb. 

Genus  Anaplectoidea,  Shelf. 

Anaplectoidea  Dohertyi,  sp.  n. 

$  .  Clear  testaceous^  nitid.  Head  ruf  o-testaceous^  antennn 
taceous.  Pronotum  posteriorly  truncated,  exposing  the 
Ltellum,  testaceous,  lateral  margins  hyaline.  Tegmina  with 
een  costal  veins ;  anterior  ulnar  with  six  branches,  some  of 
ich  are  oblique,  posterior  ulnar  simple;  anal  vein  strongly 
•ved,  well  marked ;  four  axillary  veins  ;  the  part  of  the 
ht  tegmen  overlapped  by  the  left  reticulated.  Wings 
iline,  suflFiised  with  a  pale  flavid  tint,  with  ten  costal  veins 
radsated  at  the  apex ;  medio-discal  field  crossed  by  eleven 
nsverse  veinlets;  ulnar  vein  curved  upwards,  with  five 
nches,  the  medio-ulnar  field  only  one  third  the  breadth 
the  medio-discal  field,  first  anal  vein  quadriramose ;  apical 
a  small,  barely  one  fifth  of  total  wing-length,  its  basal 
rgin  obtusely  angled,  its  apex  slightly  emarginate,  divided 
lost  equally  by  a  longitudinal  vein.  Supra- anal  lamina 
duced,  its  apical  margin  straight;  subgenital  lamina 
pie,  semiorbicular ;  cerci  elongate,  nine-jointed, 
jength  of  body  7  mm.  ;  length  of  tegmina  6  mm. 
>angir  {W,  Doherty) ;  one  example  (Oxford  Mus.). 

Genus  Hololampra,  Sauss. 

Hohlampra  minuta,  sp.  n. 

?  .  Head  rufo-castaneous,  antennas  fuscous  with  exception 
first  two  basal  joints,  which  are  testaceous.  Pronotum 
ering  vertex  of  head,  trapezoidal,  the  angles  rounded,  sides 
exed,  posterior  margin  nearly  straight ;  all  the  margins 
aceous,  most  broadly  at  posterior  angles ;  disk  rufo-casta- 
us,  with  a  posterior  transverse  castaneous  vitta  which  is 
ched  anteriorly.  Tegmina  ovate,  smooth,  shining,  hyaline- 
.aceous,  extending  as  far  as  middle  of  fourth  abdominal 
jite,  the  veins  testaceous ;  eight  costal  veins,  the  last  three 
lose,  discoidal  sectors  oblique  and  few  in  number,  anal 
1  not  impressed.  Wings  scale-like.  Abdomen  testaceous 
ve,  banded  with   black,   beneath   black   margined   with 
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testaceous^  last  segment  and  subgenital  lamina  rufo-casts 
neous;  supra-anal  lamina  shorty  trigonal,  \FitIi  a  media 
impressed  line;  subgenital  lamina  ample,  semiorbicula 
projecting  beyond  the  supra-anal  lamina;  cerci  moderat 
black.  Legs  rufo-testaceous ;  femora  very  sparsely  arme 
not  more  than  two  spines  on  the  anterior  and  posterii 
margins  of  each. 

Total  length  6  mm. ;  length  of  tegmina  4  mm. 

Andrahomana,  South  Madagascar  (CA.  AUuatUt,  1901] 
two  examples  (Paris  Museum). 

One  of  the  smallest  species  of  the  genus. 

Subfam.  Phtllodbouisjs. 
Genus  Ischnoptera^  Burm. 
Ischnoptera  Ridleyi,  sp.  n. 

S .  Head  ferruginous,  a  V-shaped  darker  mark  betwe 
the  antennal  sockets  ;  antennse  ferruginous,  longer  than  t 
body.  Pronotum  rounded,  posteriorly  truncate,  sides  slight 
deflexed,  not  covering  vertex  of  head ;  disk  rufous,  with  t 
broad  vitt«,  black  in  colour,  not  reaching  the  poster 
margin,  their  outer  margins  sinuate,  their  inner  margi 
straight.  Tegmina  ferruginous ;  radial  vein  bifurcated 
the  middle ;  sixteen  costal  veins ;  discoidal  area  with  elev 
longitudinal  sectors ;  seven  axillary  veins.  Wings  hyali 
veins  fiiscous,  the  marginal  field  suffused  with  flavid ;  rad 
vein  bifurcated  at  the  middle,  mediastinal  vein  with  t 
branches;  fourteen  costal  veins ;  median  vein  sinuate ;  uli 
vein  with  fourteen  branches,  six  of  which  go  to  the  apex 
the  wing.  Abdomen  infuscated  above,  ferruginous  belo 
the  seventh  tergite  notched  in  the  middle  of  its  poster 
margin,  the  eighth  very  narrow ;  the  eighth  stemite  redm 
to  a  pair  of  lateral  lappets ;  the  supra-anal  lamina  quadn 
its  posterior  margin  notched  and  produced  on  each  side 
the  notch  into  two  curved  and  slender  processes ;  the  s 
genital  lamina  subquadrate,  its  posterior  margin  mi 
thickened,  forming  two  asymmetrical  swellings  which 
grooved  and  furnished  with  numerous  minute  denticl 
styles  absent.  Front  femora  with  the  anterior  border  bene 
armed  throughout  its  length  with  long  stout  spines. 

Length  of  body  22  mm. ;  length  of  tegmina  20  mm. 

Singapore  [H.  N.  Ridley^  March  to  May,   1906)  ; 
example  (Oxford  Museum). 

This  species,  like  so  many  of  its  Oriental  congeners,  pres( 
unusual  modifications  of  those  external  parts    which 
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related  to  reproduction.     The  form  of  the  sabgenital  lamina 
in  /.  lUdieyi  recalls  that  of  Hemithyrsocera  histriOj  Burm. 


Ischnoptera  perpulchra,  sp.  n, 

?  .  Head  testaceous,  antennae  (mutilated)  testaceous  at 
base.  Pronotum  trapezoidal,  posterior  margin  slightly  pro- 
laced  ;  disk  flavo-testaceous,  eucircled  by  a  broad  penannular 
ring  of  black,  open  on  the  anterior  margin,  lateral  and  poste- 
rior margins  testaceous.  Tegmina  castaneous,  margin  testa- 
ceous ;  eighteen  costal  veins ;  radial  vein  bifurcated  beyond 
the  middle,  the  lower  branch  sending  ramifications  to  the 
ipex  of  the  wing;  discoidal  field  with  nine  longitudinal 
lectors,  the  most  internal  of  which  are  angled.  Wings 
lyaline,  veins  fuscous,  marginal  field  bordered  with  testa- 
ceous ;  mediastinal  vein  with  six  branches,  ten  to  twelve 
costal  veins,  radial  vein  bifurcated  beyond  the  middle ;  ulnar 
ein  with  seven  branches,  three  of  which  run  towards  the 
lividing  vein.  Abdomen  flavo-testaceous  above,  except  at 
he  apex,  which  is  fuscous,  testaceous  below ;  supra-anal 
amina  produced  triangular,  subgenital  lamina  ample.  Legs 
estaceous;  front  femora  armed  on  the  anterior  margin 
beneath  with  strong  spines  throughout  its  length,  the  most 
»asal  the  longest;  formula  of  apical  spines  ^>  ^>  ^;  front 
emora  without  a  genicular  spine,  unless  the  most  anterior 
;pical  spine  is  to  be  regarded  as  such. 

Length  of  body  12  mm. ;  length  of  tegmina  14  mm. 

Macassar,  Celebes  (JV.  Doherty,  1896);  one  example 
Oxford  Museum). 

This  species  is  rather  a  puzzling  one ;  the  angulation  of 
ome  of  the  discoidal  sectors  of  the  tegmina  suggests  the 
:enera  Pseudomops  and  Pseudothyrsocera,  but  this  is  a 
haracter  that  also  crops  up  in  Phyllodromia,  and,  taken  by 
tself,  is  not  of  the  greatest  importance ;  it  is  on  account  of 
be  branching  of  the  vena  ulnaris  alarum,  so  characteristic  of 
schnoptera,  that  1  have  referred  this  species  to  that  generic 
osition. 

Ischnoptera  cavernicola,  sp.  n. 

(J .  Head  castaneous,  mouth-parts  testaceous ;  antennae 
estaceous,  one  and  a  half  times  longer  than  the  body, 
ronotum  rufo-castaneous,  with  lateral  and  posterior  margins 
arrowly  castaneous.  Tegmina  clear  testaceous,  radial  vein 
if  urcated,  twelve  costal  veins,  six  discoidal  sectors.  Wings 
^aline,  mediastinal  vein  with  three  branches,  seven  costal 
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veins,  radial  vein  not  bifurcated,  ulnar  vein  sending  three 
branches  to  the  dividing  vein  and  three  to  the  apex  of  the 
wing.  Abdomen  rufo-testaceous,  supra-anal  lamina  slightly 
produced,  rounded;  subgenital  lamina  produced,  narrow, 
with  two  stout  styles;  cerci  elongate.  Legs  rufo-testa- 
ceous; front  femora  with  anterior  margin  beneath  armed 
throughout  its  length  with  a  series  of  short  spines,  the 
most  distal  the  shortest;  apical  spines  \,  \,  \;  genicular 
spines  1,  1,  1. 

Length  of  body  10  mm. ;  length  of  tegmina  9*5  mm. 

In  cave  at  Bidi,  Sarawak,  Borneo  {R.  Shel/ord);  one 
example  (Oxford  Museum).     [No.  22.] 

The  species,  which  can  be  readily  recognized  by  the  pale 
pronotum  with  dark  margins,  was  found  in  some  numbers  iu 
a  large  and  quite  dark  cave  in  the  limestone  formation  at 
Bidi,  Sarawak ;  it  is  somewhat  remarkable  that  this  cock- 
roach, a  Stenopelmatid  (?  Dolichopoda),  and  a  species  of  crab 
[Potamon  bidiense,  Lanch.),  which  were  all  found  in  con- 
siderable numbers  in  the  darkest  part  of  the  cave,  show  no 
reduction  in  size  of  the  eyes ;  one  can  only  suppose  that 
the  caves  have  been  peopled  within  quite  recent  times  by 
these  Arthropoda.  The  antennse  of  the  Stenopelmatid  are 
of  great  length,  but  this  is  not  the  case  in  Ischnoptera 
cavemicola. 

Genus  Ellipsidium,  Sauss. 
EUipsidium  castaneum,  sp.  n. 

?  .  Head  dark  rufous,  with  a  black  spot  between  the 
antennal  sockets;  antennae  with  the  basal  half  strongly 
incrassated,  black,  the  two  basal  joints  rufous,  apical  half 
with  a  testaceous  band  occupying  ten  lower  joints,  the 
remaining  joints  fuscous.  Disk  of  the  pronotum  rufo- 
testaceous,  with  a  symmetrical  black  design,  anterior  and 
posterior  margins  pale  testaceous,  lateral  margins  hyaline. 
Tegmina  castaneous,  with  the  densely  reticulated  veins  pale 
testaceous,  the  mediastinal  field  hyaline.  Wings  inf  uscated, 
veins  flavid.  Abdomen  black  beneath,  sternites  with  white 
margins  ;  subgenital  lamina  with  the  apex  slightly  cleft ; 
cerci  black,  with  castaneous  legs.  Legs  castaneous,  the 
coxae  black,  with  white  borders,  the  tarsi  black. 

Total  length  14  mm.;  length  of  tegmina  12'5  mm.; 
pronotum  4x6  mm. 

Humboldt  Bay,  New  Guinea  (W.  Doherty,  1896) ;  one 
example  (Oxford  Museum). 
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This  well-marked  species  somewhat  extends  the  range  of 
be  genus,  hitherto  known  only  from  Australia. 

Genus  Piroblatta,  nov. 

Differs  from  Chrastoblatta,  Sauss.  &  Zehnt.,  by  the  less 
rominent  vertex,  by  the  shape  of  the  pronotum,  by  the 
reater  breadth  of  the  tegmina,  and  by  the  presence  of  a 
rominent  triangular  apical  area  in  the  wings. 

Head  almost  covered  by  the  pronotum ;  pronotum  trape- 
[)idal,  anterior  margin  truncate,  sides  deflexed,  posterior 
largin  slightly  arcuate  ;  scutellum  exposed ;  tegmina  longer 
ban  the  body,  discoidal  sectors  oblique.  Wings  with  a 
irge  apical  triangle,  projecting  beyond  the  anterior  part 
f  the  wing ;  ulnar  vein  bifurcate  and  sending  also  two  to 
iree  branches  to  the  dividing  vein.  Front  femora  unarmed 
eneath,  mid  and  hind  femora  very  sparsely  armed  on  both 
orders  beneath  ;  genicular  spines  present  on  all  the  femora, 
upra-anal  lamina  in  the  male  somewhat  quadrately  pro- 
uced,  in  the  female  triangularly  produced. 

On  a  re-examination  of  the  species  described  by  me  as 
lieganopteryx  Bouvieri  (Trans.  Ent.  Soc.  1906,  p.  236)  I 
ave  come  to  the  conclusion  that  a  new  genus  must  be 
^tablished  for  this  and  for  the  species  described  below.  In 
eneral  appearance  both  species  are  very  like  TheganopteryXy 
at  the  branching  of  the  ulnar  vein  of  the  wings  is  suflScient 
)  place  them  close  to  the  genus  Chrastoblatta,  from  which, 
owever,  they  may  be  distinguished  by  the  points  enumerated 
bove.  Both  species  are  testaceous  in  colour  and  quite 
ulike  the  conspicuous  Chrastoblatta  dimidiata^  Sauss.  & 
ehnt.,  and  C  tricolor,  Sauss.  &  Zehnt.  The  females  are 
lorter  and  a  little  broader  than  the  males. 

Piroblatta  Alluaudi,  sp.  n. 

(J.  Head  rufo-castaneous ;  maxillary  palpi  and  antennae 
«taceous,  the  latter  longer  than  the  body ;  pronotum  rufo- 
jstaceous,  the  lateral  margins  hyaline.  Tegmina  testaceous 
jraline ;  fifteen  to  sixteen  costal  veins,  eight  oblique  discoidal 
jctors.  Wings  hyaline;  veins  fuscous,  marginal  field 
sivid ;  fourteen  to  fifteen  costal  veins,  their  apices  very 
ightly  incrassated ;  ulnar  vein  bifurcated  and  sending  three 
ranches  to  the  dividing  vein;  first  axillary  vein  quadri- 
imose,  triangular  apical  field  large.  Legs  and  cerci  rufo- 
!8taceou8.  Abdomen  piceous ;  supra-anal  lamina  trigonal, 
ibgenital  lamina  semiorbicular ;  the  left  style  stout  and 
irved,  the  right  style  minute. 
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$  .  Similar  to  the  male,  bat  shorter ;  supra-anal  lamina 
triangular  ;  subgenital  lamina  ample. 

c? .  Lengtli  of  body  7  mm. ;  length  of  tegmina  8  mm. 

9  .  Length  of  body  7  mm. ;  length  of  tegmina  7*5  mm. 

Diego  Suarez,  Madagascar  {Alluaudy  April  1896)  ;  eight 
examples  (Paiis  Museum). 

Piroblatta  Bouvieri,  Shelf. 

Theganopteryx  Bouvieri,   Shelford,  Trans.  Ent  Soc.  London,  1906, 
p.  230. 

The  female  has  the  pronotum  less  strongly  marked  with 
testaceous  than  the  male ;  the  supra-anal  lamina  is  trigonal, 
the  subgenital  lamina  ample  and  semiorbicular  ;  the  tegmina 
measure  8  mm.,  as  against  10*8  mm.  in  the  male,  the  body 
8  mm.,  as  against  9  5  mm.  in  the  male. 

Genus  Phtllodromia,  Serv. 
Phyllodromia  piciwaia^  sp.  n. 

(J .  Head  testaceous,  with  castancous  markings,  forming  a 
symmetrical  design.  Pronotum  transversely  elliptical,  lateral 
margins  hyaline  ;  disk  of  the  pronotum  pale  testaceous,  with 
castancous  markings  composed  of  irregular  spots  and  two 
central  longitudinal  lines;  a  few  minute  castancous  points 
in  the  hyaline  margins.  Tegmina  hyaline  testaceous,  with 
castancous  spots  disposed  along  the  veins,  denser  at  two 
points  in  the  marginal  field,  forming  two  indistinct  maculae; 
an  oblique  castancous  fascia  on  the  right  tegmen  extending 
from  the  middle  of  the  anal  field  to  the  apical  third  of  the 
radial  vein  ;  mediastinal  vein  with  two  branches,  radial  vein 
not  bifurcated,  twelve  costal  veins;  anterior  ulnar  vein 
sending  several  branches  to  the  sutural  margin,  posterior 
ulnar  vein  simple;  anal  vein  somewhat  sinuate,  its  apex 
suddenly  bent  inwards.  Wings  hyaline ;  nine  costal  veins, 
the  six  basal  clavately  incrassated,  the  apical  three  ramose; 
ulnar  vein  with  five  branches.  Abdomen  infuscated  above, 
testaceous,  marbled  with  fuscous  below;  supra-anal  lamina 
short,  transverse ;  subgenital  lamina  ample,  somewhat  irre- 
gular, the  left  style  larger  than  the  right  and  curved  (cerci 
mutilated).  Legs  testaceous ;  tibiae  banded  with  castaneoos; 
tarsi  fuscous  except  the  basal  two  thirds  of  the  first  joint; 
front  femora  not  armed  beneath ;  mid  and  hind  femora 
sparsely  spined ;  apical  spines  ^,  "t,  | ;  no  genicular  spine  on 
front  femora. 


Digitized  by 


Google 


new  Species  of  Blattidse. 


31 


length  of  tegmina  10  mm 


pro- 
one  example 


Length  of  body  9  mm 
3tum  2*2  X  4*5  mm. 

Singapore,  Botanic  Gardens  {H,  N,  Ridley) 
)xford  Museum). 

The  species  in  the  characters  presented  by  the  femora  and 
ipra-anal  lamina  resembles  the  Ectobinse,  but  the  wing- 
ructure  is  typically  Phyllodromiue. 


Phyllodromia  albovariegaia,  sp.  n. 

?  .  Head  dark  castaneous,  with  two  diverging  testaceous 
nes  running  from  the  vertex  to  the  sides  of  the  clypeus; 
ypcus  rufo- testaceous  ;  palpi  fusco-testaceous  ;  antennae 
istaceous  at  base,  the  rest  fuscous.  Prouotum  trapezoidal, 
ark  ca^taneous,  with  a  narrow  central  line  testaceous,  lateral 
largins  hyaline.  Tegmina  dark  castaneous,  paler  towards 
le  apex,  mediastinal  field  and  base  of  marginal  field  hyaline ; 
transverse  white  fascia  extending  from  the  marginal  field 
)  the  apex  of  the  anal  field,  not  meeting  its  fellow  of  the 
pposite  side  ;  twelve  costal  veins,  the  apical  four  branched, 
iscoidal  sectors  oblique.  Wings  infuscated,  costal  margin 
ery  narrowly  flavid  ;  eleven  costal  veins,  their  apices  in  eras- 
it  ed  ;  ulnar  vein  5 -ramose,  the  branches  joined  by  trans - 
erse  venulae;  a  prominent  apical  triangle.  Abdomen 
iscous,  with  a  fulvous  patch  on  the  disk  below ;  supra-anal 
imina  short,  transverse ;  subgenital  lamina  large,  produced, 
s  apex  cleft ;  eerei  long,  testaceous.  Legs  testaceous,  front 
^mora  armed  with  several  spines  on  the  anterior  margin 
eneath,  the  more  distal  being  the  shortest  of  the  series  ; 
lid  femora  strongly  spined;  hind  femora  sparsely  spined, 
pical  spines  f ,  ] ,  }  ;  no  genicular  spine  on  front  femora. 

Length  of  body  6*2  mm. ;  length  of  tegmina  7  mm. 

Fernando  Po  (L.  Conradt^  1901)  ]  one  example  (Paris 
luseum) . 

Pltyllodi'omia  nimbata,  sp.  n. 

(J.  Testaceous.  Head  with  a  rufous  band  between  the 
yes  and  sometimes  with  a  narrower  band  between  the  an- 
iunal  sockets.  Pronotum  trapezoidal  ;  lateral  margins 
valine;  dissk  testaceous,  with  rufous  markings  syminetri- 
ally  disposed.  Tegmina  clear  testaceous  ;  ten  costal  veins, 
ve  longitudinal  discoidal  sectors.  Wings  hyaline;  medi- 
stinal  vein  with  two  branches;  eight  to  nine  costal  veins, 
heir  apices  clavately  incrassated ;  ulnar  vein  with  four 
iranches.     Abdomen  infuscated  above,  testaceous  below,  with 
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fuscous  margias ;  supra-anal  lamina  trigonal,  slightly  emar- 
ginate ;  subgenital  lamina  triangularly  produced,  with  two 
styles ;  cerci  elongate,  testaceous.  Legs  testaceous ;  front 
femora  armed  on  anterior  margin  beneath  with  a  series  of 
spines,  the  most  distal  short  and  serried ;  apical  spines  ^-^  ^^,  [ ; 
all  the  femora  with  genicular  spines. 

$.  Head  entirely  ruf o-testaceous ;  supra-anal  lamina 
transverse ;  subgenital  lamina  ample,  semiorbicular,  posterior 
margin  slightly  but  widely  emarginate. 

d.  $. 

Length  of  body 11  mm.         8*1  mm. 

Length  of  tegmina 10  mm.         9*8  mm. 

Kuching,  Sarawak,  Borneo;  five  examples  (Oxford 
Museum).     [No.  29.] 

The  species  is  undoubtedly  closely  allied  to  PhyUodromia 
liiuriferay  St&l,  the  type  of  which  is  now  before  me,  but 
differs  in  the  following  points: — It  is  smaller;  the  head  is 
not  marked  with  three  castaneous  bands ;  the  coloration  of 
the  tegmina  is  different;  the  wings  are  clear  hyaline  and 
their  veins  pale  testaceous ;  the  costal  veins  are  more  nume- 
rous ;  the  supra-anal  lamina  is  slightly  more  produced  and 
its  apex  is  emarginate ;  the  subgenital  lamina  is  narrower. 
It  is  quite  evident  that  de  Saussure  correctly  identified 
P.  liturifera,  St&l  (Mfl.  Orthopt.  ii.  p.  56,  1869),  and  his 
detailed  description  of  the  species  is  perfectly  accurate  in 
every  point. 

Phyllodromia  nebulosa,  sp.  n. 

(J .  Head  testaceous ;  four  longitudinal  lines  on  the  vertex, 
three  indistinct  transverse  bands  on  the  face,  castaneous. 
Pronotum  trapezoidal,  lateral  margins  hyaline,  disk  marbled 
with  castaneous  and  testaceous.  Tegmina  clear  testaceoas, 
with  numerous  irregular  castaneous  markings  occurring 
between  the  veins  ;  ten  to  eleven  costal  veins,  five  longitu- 
dinal discoidal  sectors.  Wings  hyaline;  veins  testaceous, 
mediastinal  vein  with  two  branches ;  eight  costal  veins,  their 
apices  clavately  incrassated ;  ulnar  vein  with  four  branches. 
Abdomen  infuscated;  supra-anal  lamina  triangular;  sub- 
genital lamina  ample,  semiorbicular,  with  two  styles,  the 
margin  of  the  lamina  emarginate  at  their  points  of  insertion ; 
cerci  long,  testaceous,  base  and  apex  fuscous.  L^s  testa- 
ceous, the  tibiae  banded  with  fuscous ;  armature  of  femora 
as  in  the  preceding  species. 

$  .  All  the  castaneous  markings  on  the  head  more  distinct; 
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upra-anal  lamina  transverse,  sligbtly  emarginate ;  subgenital 
umina  very  large,  its  posterior  margin  slightly  and  asyra- 
aetrically  emarginate. 

cT.  ?. 

Total  length 10  mm.         11mm. 

Length  of  tegmina 9  mm.  8  mm. 

Kuching,  Sarawak,  Borneo ;  three  examples  (Oxford 
lusenm).      [No.  30.] 

Tlie  small  size  of  the  species  and  the  marbling  of  the 
igmina  with  darker  markings  serve  to  distinguish  it  from 
ly  of  the  descrihed  Oriental  forms  ;  its  nearest  ally  appears 
►  be  P,  ignobilis,  Wlk.,  from  Sula  Islands. 

Phyllodromia  Hewitti^  sp.  n. 

cJ.  Fulvo-castaneous.  Antennae  equal  to  total  length  of 
►dy^  fuscous  except  at  base.  Pronotum  trapezoidal^  smooth, 
ining^  sides  deflexed,  not  covering  vertex  of  head^  with 
scure  darker  markings^  posterior  margin  slightly  produced, 
gmina  with  radial  vein  bifurcated^  twenty-one  costal  veins, 
icoidal  area  with  nine  longitudinal  sectors.  Wings  with 
irginal  area  somew^hat  coriaceous ;  mediastinal  vein  with 
e  branches,  radial  vein  bifurcated  from  near  base ;  twelve 
stals ;  ulnar  vein  wntfi  three  branches ;  a  prominent 
angular  apical  area.     Front  femora  with  eleven  long  spines 

anterior  margin  beneath,  the  more  distal  closely  set 
jether  ;  formula  of  apical  spines  |,  |,  {  ;  no  genicular 
ne  on  front  femora.  Supra-anal  lamina  triangular  ;  sub- 
lital  lamina  produced,  highly  irregular  iu  appearance ;  no 
les. 

Potal  length  21  mm. ;  length  of  body  18  ram. ;  length  of 
mina  18  ram. 

iuching,  Sarawak.     [No.  27.] 

Phis  species,  which  I  have  pleasure  in  naming  after 
.  J.  Hewitt,  Curator  of  the  Sarawak  Museum,  lias  all  the 
earance  of  an  Ischnopttra,  but  the  wing- venation  is  that 
L  typical  Phyllodromia ;  it  is,  perhaps,  most  nearly  allied 
^.  ferruginea,  Br. 

Phyllodromia  (?)  japonica,  sp.  n. 

I  .  Rufo-castaneous,  nitid,  broad,  short.  Head  with  a 
ter  mark  between  the  eyes ;  antennae  longer  than  the 
Sr,  fuscous  except  at  base.  Pronotum  trapezoidal,  sides 
jxed,  not  quite  covering  vertex  of  head,  posterior  margin 
nn.  <fc  Mag,  X.  Hist.  Set,  7.  Vol,  xix.  3 
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very  slightly  angled ;  a  short  black  line  on  each  side  in 
front.  Tegmina  not  longer  than  abdomen  ;  radial  vein  bi- 
furcate; eleven  costals;  seven  axillaries;  discoidal  sectori 
oblique.  Wiugs  suffused  with  rufo-testaceous ;  mediastinal 
vein  with  three  branches,  radial  vein  bifurcated ;  eight 
costals ;  ulnar  vein  with  three  rami  reaching  apex  of  wing 
a  :d  two  irregular  and  anastomosing  rami  which  are  directed 
towards  the  apex  of  wing  but  do  not  reach  it ;  no  apical 
triangle.  Abdomen  dark  castaneous  above  and  beneath, 
margined  with  paler ;  supra-anal  lamina  triangular ;  cerci 
moderate ;  subgeuital  lamina  ample.  Legs  rufo-testaceous, 
all  the  femora  strongly  armed ;  no  genicular  spine  on  front 
femora  ;  formula  of  apical  spines  ^,  \y  |. 

Total  length  15*2  nmi. ;  length  of  tegmina  12  mm.;  pro- 
notum  5*5  X  7*9  mm. 

Biou-Kiou^  Oshima^  Japan ;  three  examples  (Paris 
Museum). 

This  is  a  very  puzzling  species,  and  I  include  it  in  the 
genus  Phyllodromia  with  considerable  doubt ;  in  general 
appearance  it  approaches  the  Madagascar  species  of  AUacta^ 
but  it  certainly  does  not  belong  to  that  genus.  The  wing- 
venation  is  suggestive  of  the  genus  Ischnoptera,  but  does  not 
strictly  conform  to  that  type  nor  to  the  wing-venation  of 
Phyllodromia. 

Genus  Pseudophyllodromia,  Br. 
Pseudophyllodromia  elegans,  Shelf. 

?  .  Head  flavo  testaceous ;  a  rufous  band  on  the  vertex 
and  between  the  eyes ;  antennse  fuscous  except  three  basal 
joints,  which  arc  testaceous;  second  and  third  joints  of 
maxillary  palpi  black.  Pronotum  transversely  elliptical, 
anteriorly  truncate,  posteriorly  very  slightly  angulate; 
lateral  margins  broadly,  posterior  margin  narrowly  hyaline 
testaceous;  disk  dark  castaneous,  with  four  testaceous 
markings;  an  anterior  median  line,  stopping  short  before 
the  middle  of  the  disk ;  two  dots  on  each  side  of  the  middle 
line  in  the  centre  of  the  disk,  a  median  posterior  dot,  in 
addition  a  rufescent  marking  on  each  side  of  the  disk  in 
front.  Tegmina  f usco-castaneous,  marginal  area  and  area 
between  radial  and  anal  vein  testaceous  hyaline ;  twelve  to 
thirteen  costal  veins,  five  discoidal  sectors,  five  axillary  veins. 
Abdomen  fusco-castaneous  above ;  supra-anal  lamina  short, 
trigonal ;  abdomen  beneath  and  legs  flavo-testaceous ;  sub- 
genital  lamina  ample,  tipped  with  fuscous,  its  posterior 
margin  clet'i  in  the  middle ;  cerci  moderate,  testaceous. 
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Potal  lengtli  11*5  mm.  ;  length  of  body  9  mm. ;  length  of 

mina  9*2  mm. 

Vlaroni,  French  Guiana  (F.  Geat/,   1903) ;   one  example 

iris  Museum). 

P.  histrio,  Sauss.,  appears  to  be  the  nearest  ally  of  this 

icies,  which  is  well  marked  by  the  dark  tegmina  with  one 

dine  band. 

Genus  Pskudectobia,  Sauss. 

Pseudeciobia  Alluaudi,  sp.  n. 

$  .  Rufo-testaceous.  Antennae  and  mouth-parts  testa- 
us.  Pronotum  covering  vertex  of  head,  trapezoidal ; 
erior  margin  truncate,  posterior  margin  obtusely  angled, 
sral  margins  pellucid,  with  an  opaque  testaceous  sub- 
rginal  band  bordered  inwardly  by  a  rufous  suffusion, 
pnina  convex,  nitid,  venation  of  anal  and  discoidal  fields 
lolete;  anal  vein  deeply  impressed,  arcuate,  reaching 
ural  margin  at  a  point  on  one  half  of  its  length ;  fifteen 
tals.  Wings  small,  hyaline ;  radial  vein  bifurcated  near 
apex;  twelve  costal  veins;  ulnar  vein  triramose;  apical 
mgle  well  defined,  projecting  beyond  the  anterior  margin, 
domen  broad ;  supra-anal  lamina  triangular ;  subgenital 
lina  semiorbicular,  projecting  slightly  beyond  the  supra- 
il  lamina.  Front  femora  with  eleven  spines  along  the 
erior  margin  beneath;  hind  femora  with  four  pairs  of 
aes ;  genicular  spines  and  a  pair  of  apical  spines  on  each 
lur. 

[•otal  length  10  mm.  ;  length  of  tegmina  7  mm. ;  pro- 
um  3x5  mm. 

Oiego  Suarez,  Madagascar  [Alluaud,  April  1896)  ;  one 
mple  (Paris  Museum). 

)e  Saussure  created  this  genus  or  subgenus  for  the  recep- 
1  of  the  species  Luneli,  Sauss.,  liturifera,  St&l,  insulariSy 
is8.,  regarding  the  apical  triangle  and  branched  ulnar 
1  of  the  wings  of  prime  importance.  As  I  have  shown 
ans.  Ent.  Soc.  London,  p.  231,  1906),  the  presence  of  an 
:^l  triangle  in  the  wings  is  a  feature  that  appears  in  so 
ly  subfamilies  of  Blattidae,  that,  taken  by  itself,  it  is  of 
til  value  for  purposes  of  generic  distinction.  I  do  not 
eve  that  lUurifera,  St&l,  and  insularis^  Sauss.,  are  con- 
eric,  and  I  have  seen  the  types  of  both  species ;  Luneli, 
ss.,  is  congeneric  with  liturifera,  Stil,  and  I  do  not  see 
r  either  species  can  be  separated  from  the  genus  Phyllo- 
nia ;    insulariSy  Sauss.^  is   a  broad  convex   insect,  very 
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different  from  the  other  two  species,  and  may  well  be  selected 
as  the  type  of  the  genu»,  which  can  be  distinguished  by  the 
following  characters : — 

Broad,  convex  insects ;  the  tegraina  not  projecting  much 
beyond  the  tip  of  the  abdomen,  their  venation  sometimes 
obsolete  in  the  anal  and  discoidal  fields.  Wings  with  an 
apical  triangle,  the  ulnar  vein  ramose.  Femora  generally 
strongly  armed.  Supra-anal  lamina  variable^  but  usually 
produced. 

Type  of  the  genus  P.  insularis,  Sauss. 

The  other  species  of  the  genus  are  P,  bipunctata^  Wlk., 
P.  adimordalis,  Wlk.  {  =  Lupparia  adimonialis)^  possibly 
P.  laiipennis,  Br.  {  =  Phyllodromia  latipennis),  and  the  new 
species  described  above.  Of  the  species  previously  included 
in  the  genus,  P.  pallidula,  Bol.,  and  P.  vrrltzkowiana,  Sauss. 
&  Zehnt.,  have  the  supra-anal  lamina  produced,  the  abdomen 
is  missing  in  P.  Luneliy  Sauss.,  and  in  P.  intermedia,  Sauss.  & 
Zehnt. ;  it  is  probable  that  the  shape  of  this  tei^te  is  as 
variable  as  in  the  genus  Pkyllodromia,  and  too  much  reliance 
should  not  be  placed  on  its  transverse  form  in  P.  subpectinata, 
Sauss.  &  Zehnt.,  and  P.  antiguensiSy  Sauss.  &  Zehnt  In  all 
these  species  the  armature  of  the  femora  is  most  variable. 
They  cannot  be  placed  in  the  genus  Theganopteryx  on  account 
of  the  ramose  character  of  the  vena  ulnaris  alarum  [cf.  Trans. 
Ent.  Soc.  p.  232, 1906),  but  the  preseuce  of  a  triangular  apical 
area  in  the  wings  does  not  forbid  their  entry  in  the  genus 
Pkyllodromia^  seeing  that  this  character  does  occur  in  several 
well-marked  and  well-recognized  species  of  that  genus. 
P.  punctulata,  Sauss.  &  Zehnt.,  must  be  referred  to  the  genus 
Theganoptery.v. 

Subfam.  Ntctiborinje, 

Nyctibora  bicolor,  sp.  n. 

?  .  Head  entirely  black,  with  a  scanty  erect  pubescence 
on  the  front ;  ocelli  minute,  testaceous ;  antennae  incrassated, 
black,  apical  joints  rufescent,  densely  pubescent.  Pronotum 
transversely  elliptical,  anterior  border  not  nearly  covering 
vertex  of  head ;  posterior  border  more  arcuate  than  anterior, 
covering  the  scutellum ;  disk  with  two  converging  impressions, 
flavo-testaceous,  with  a  shield-shaped  black  mark  on  the  disk, 
posterior  margin  with  a  fine  black  line.  Tegmina  coriaceous, 
serio-punctate  and  retictdate  between  the  raised  veins,  not 
pubescent  ;  the  basal  three  fifths  flavo-testaceous,  the  apical 
two  fifths  dark  castaneous;  radial  vein  black  throughout  its 
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mgth,  sutural  margins  black,  anal  vein  deeply  impressed, 
lediastinal  vein  sending  several  branches  to  the  margin, 
Dstals  numerous.  Wings  dark  castaneous,  ulnar  vein  with 
ine  branches.  Abdomen  entirely  black,  except  apical  half 
f  subgenital  lamina,  which  is  tlavo-testaceous ;  supra-anal 
imina  triangular,  produced ;  subgenital  lamina  ample,  its 
iteral  margins  shortly  produced  ;  cerci  black  (mutilated), 
legs  black ;  front  femora  unarmed,  mid  femora  with  four 
pines  on  posterior  margin^  none  on  anterior  margin ;  hind 
jmora  with  two  spines  on  posterior  margin,  none  on  anterior 
largin ;  genicular  spines  on  second  and  third  femora;  formula 
F  apical  spines  f ,  |,  ^. 

Total  length  268  mm.;  length  of  body  17  mm.  ;  length 
:  tegmina  23*8  mm.  ;  pronotura  6  mm.  X  8'5  mm. 

Yarimaguas,  Peru  {Salle,  1886)  ;  one  example  (Paris 
fuseum). 

This  species,  that  described  below,  and  N,  crassicomis, 
urm.j  should  probably  be  included  in  a  new  genus,  charac- 
rized  by  the  incrassated  antennae,  shape  of  the  prouotum, 
id  sparse  armature  of  the  femora. 


Nyctibora  nigrocincta,  sp,  n. 

<y .  Head  entirely  black ;  antennae  black,  except  apical 
iut,  which  is  castaneous,  incrassated,  pubescent.    Pronotura 

in  the  preceding  species,  but  with  the  lateral  and  posterior 
argins  slightly  reflected  and  with  a  very  scanty  recumbent 
ibescence,  yellow,  with  a  shield-shaped  black  mark  on  the 
sk.  Tegmina  long,  coriaceous  at  base  and  reticulate,  not 
ibescent ;  four  branches  to  the  mediastinal  vein,  costals 
imerous  ;  colour  yellow,  radial  vein  at  base,  a  broad  streak 
L  sutural  margin  of  anal  field,  a  broad  band  from  near  the 
stal  margin  to  the  sutural  margin  in  the  apical  third,  black; 
ex  castaneous.  Wings  f usco-castaneous ;  a  broad  pre-apical 
How  band  ;  costals  irregular,  six  branches  to  the  ulnar  vein, 
^domen  black  above  and  below;  supra-anal  lamina  tri- 
gular ;  subgenital  lamina  produced,  very  convex,  with  two 
^les ;  cerci  black.  Legs  black ;  front  femora  with  no  spines 
neath ;  mid  femora  with  three  to  four  spines  on  posterior 
irgin,  none  on  anterior  margin  ;  hind  femora  with  five 
ines  on  posterior  margin,  none  on  anterior  margin ;  geni- 
lar  spines  on  the  mid  and  hind  femora ;  formula  of  apical 
i^es  ^,  |,  |. 

?  .  Similar  to  S ;  but  rather  larger,  the  black  band  ex- 
iding  right  across  the  tegmina,  castaneous  apex  of  tegmina 
yre  extended,  subgenital  lamina  as  in  N,  bicolor,  mihi. 
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cJ.  Total  leugth  24  ram.;  length  of  body  17-5  mm.; 
length  of  tegmina  20  mm.  ;  pronotum  4*2  mm.  X  6  mm. 

?.  Total  length  27  mm.;  length  of  body  202  mm.; 
length  of  tegmina  21  mm. ;  pronotum  5  mm.x  8  mm. 

Colombia  ;  four  examples  (Oxford  Museum). 

Subfam.  EviLAMTimnM. 
Genus  Notolampra,  Sauss. 

Notolampra  antillarum,  sp.  n. 

(^.  Castaneous.  Head  and  antennae  testaceous,  the 
former  with  a  few  scattered  castaneous  punctures.  Pro- 
notum not  punctate,  castaneous^  the  lateral  borders  broadly, 
the  anterior  margin  narrowly,  testaceous^  semiopaque,  with 
a  few  scattered  fuscous  or  castaneous  dots.  Tegmina 
castaneous^  the  lateral  borders  testaceous,  semiopaqae  with 
scattered  castaneous  dots,  these  borders  are  continuous  with 
the  pronotal  testaceous  borders  and  are  broadest  at  the  base, 
narrowing  to  the  apex ;  radial  vein  marked  at  its  base  by  a 
dark  line,  no  other  veins  visible  ;  surface  of  tegmina  serio- 
punctate.  Wings  rufo-testaceous  ;  intercalated  apical  tri- 
angle small.  Abdomen  rufo-testaceous ;  supra-anal  lamina 
triangular,  slightly  notched;  subgenital  lamina  trigonal, 
somewhat  asymmetrical  with  two  styles ;  cerci  short.  Legs 
testaceous  spotted  with  castaneous  ;  front  femora  with  two 
spines  only  at  base  of  anterior  margin  beneath,  rest  of 
anterior  margin  occupied  by  piliform  setae,  one  spine  on 
posterior  margin  ;  mid  and  hind  femora  with  two  spines  on 
anterior  margin,  four  on  posterior  margin ;  formula  of  apical 
spines  |,  \,  ^  ;  no  genicular  spine  on  front  femora. 

Total  length  19  mm. ;  length  of  tegmina  14  mm. ;  pro- 
notum 6  mm.  X  7*5  mm. 

Trinity,  Martinique  {A,  Bourffouin,  1901) ;  one  example 
(Paris  Museum). 

The  species  is  most  closely  allied  to  Notolampra  ptmctataf 
Sauss.,  from  Brazil,  but  differs  in  the  testaceous  borders  of 
the  tegmina  and  in  its  proportions. 

Genus  Apsidopis,  Sauss. 
Apsidopis  fVallacei,  sp.  n. 

? .  Pale  testaceous.  Prons  concave  and  transversely 
striated ;  a  chevron-shaped  depression  at  base  of  clypeus  and 
two  marks  between  the  eyes  castaneous;  antennae  fuscous 
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except  basal  joint ;  eyes  1^  mm.  apart.  Pronotum  cucuUate, 
of  the  form  characteristic  of  the  genus,  punctate  and  with 
numerous  minute  fuscous  or  castaneous  maculae.  Tegmina 
semicoriaceous,  densely  serio-punctate  between  the  veins  in 
the  basal  two  thirds,  in  the  apical  third  the  punctures  merge 
into  quadrangular  interspaces  between  numerous  reticulated 
interstitial  veins,  a  few  minute  fuscous  dots  are  scattered 
over  the  tegmina;  mediastinal  vein  with  ten  branches;  seven 
ramose  costal  veins ;  nine  anal  veins,  the  first  ramose.  Wings 
angulated  at  the  apex  as  in  the  genus  Derocardia,  Sauss. ; 
marginal  area  testaceous  with  fuscous  spotting  at  apex,  the 
apex  semicoriaceous ;  mediastinal  vein  multiramose ;  costal 
veins  irregular,  the  interspaces  filled  by  reticulated  interstitial 
veins ;  ulnar  vein  with  nineteen  branches.  Supra-anal  lamina 
ample,  prominent,  bilobed ;  subgenital  lamina  semiorbicular ; 
cerei  slender  and  short.  Front  femora  with  five  spines  on 
middle  of  anterior  margin  beneath,  piliform  setae  extending 
from  them  to  apex,  two  spines  on  posterior  margin;  mid 
and  hind  femora  with  three  to  four  spines  on  each  lower 
margin;  formula  of  apical  spines  {,  |,  i;  minute  genicular 
spines  on  mid  and  hind  femora,  none  on  front  femora; 
posterior  metatarsus  shorter  than  remaining  joints,  its 
pulvillus  produced  proxiraally. 

Length  of  body  30  mm. ;  length  of  tegmina  35  mm. ;  pro- 
notum 11  mm.  X  12'5  mm. 

Sarawak  (Wallace;  Wilson  Saunders  collection,  Oxford 
Museum) . 

The  species  is  close  to  A.  oxyptera,  Wlk.,  also  from  Borneo, 
which  exhibits  the  same  characters  of  punctuation  of  the 
tegmina;  but  A.  oxyptera  is  smaller,  more  rufous  in  colour, 
the  proportions  of  the  pronotum  are  diflferent  and  the  pro- 
notum is  less  closely  punctate,  but  more  densely  covered 
with  castaneous  dots.  Both  species  can  be  distinguished 
from  A.  acutipennis,  Sauss.,  by  their  larger  size. 


Subfam.  Blattinjs. 

Genus  Blatta,  L. 

Blatta  Rothschildi,  sp.  n. 

S  -  Eufo-castaneous.      Head  with  four  darker  markings 

between  the  eyes;  ocelli  and  clypeus  testaceous;   antennae 

much  longer  than  the  body,  first  two  joints  and  apical  third 

rufo-castaneous,  remainder  fiiscous.     Pronotum  trapezoidal ; 

anterior   and  posterior  borders  truncate,  flavo-testaceous,  a 
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castaneous  marking  like  an  inverted  W  on  the  disk,  a  central 
testaceous  line.  Tegmina  abbreviated,  not  extending  much 
beyond  the  second  abdominal  tergite,  surface  reticulate,  anal 
vein  reaching  internal  posterior  angle  of  tegmina.  Wings 
rudimentary.  The  first  and  second  abdominsd  tergites  flavo- 
testaceous,  third  to  fifth  flavo-testaceous  with  castaneous 
lateral  and  posterior  borders;  sixth  rufo-castaneous,  enlarged; 
seventh  flavo-testaceous  with  central  castaneous  macula, 
narrow,  posterior  margin  sinuate  and  slightly  emarginate  in 
the  middle;  supra-anal  lamina  quadrate,  broadly  emarginate, 
rufo-castaneous  with  a  testaceous  macula  at  the  postero- 
lateral angles.  Cerci  black,  apices  rufo-castaneous.  Abdo- 
men beneath  rufo-castaneous,  lateral  margins  castaneous  and 
a  castaneous  stigma  on  second  to  fourth  sternites;  sub- 
genital  lamina  notched  on  each  side,  the  long  slender  styles 
springing  from  the  notches.  Legs  rufo-castaneous.  Meta- 
tarsus scarcely  equal  to  remaining  joints,  spined  beneath, 
its  pulvillus  minute. 

? .  Head  black ;  ocelli,  clypeus,  genae,  vertex  flavo- 
testaceous  ;  antennae  rufo-castaneous.  Pronotum  as  in  (J , 
but  the  discal  black  marking  much  enlarged,  so  that  it 
occupies  all  the  disk,  leaving  only  a  narrow  sinuate  flavo- 
testaceous  margin,  no  central  testaceous  line.  Tegmina 
squamiform,  not  extending  beyond  metanotum,  black,  with 
a  yellow  line  at  base ;  mesonotum,  metanotum,  and  first  five 
abdominal  tergites  black,  with  a  broad  central  transverse 
flavo-testaceous  band;  sixth  tergite  enlarged,  concavely 
depressed,  black  with  flavo-testaceous  lateral  and  posterior 
margins ;  seventh  tergite  somewhat  triangularly  produced, 
black,  apex  slightly  emarginate,  flavo-testaceous ;  supra-anal 
lamina  produced,  narrower  than  in  <J,  broadly  emarginate. 
Abdomen  beneath  and  legs  black,  disk  of  abdomen  rufo- 
castaneous;  coxae  margined  outwardly  with  flavo-testaceous, 
tibial  spines  and  tarsi  castaneous. 

i .  Total  length  21  mm.  ;  length  of  tegmina  10  mm. ; 
pronotum  5*8  mm.  x  7*2  mm. 

?  .  Total  length  26  mm. ;  length  of  tegmina  4  mm. ; 
pronotum  8  mm.  x  10  mm. 

South  of  Lake  Rudolph,  Brit.  E.  Africa  {Maurice  de 
Rothschild,  1905) ;  five  examples  (Paris  Museum). 

The  nearest  ally  of  the  species  appears  to  be  B,  manca, 
Gcrst.,  from  W.  Africa. 
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Subfam.  Oxthaloin^. 

Genus  Oxyhaloa,  Br. 

Oaryhaloa  variabilis,  sp.  n. 

?  .  Rufo-castaDeous.  Vertex  of  head  rufo-castaneous,  a 
clear  testaceous  band  between  the  antennae,  gense  testaceous ; 
frons,  clypeus,  labrum,  palpi,  and  antennae  shining  black. 
Pronotum  with  two  oblique  impressions  anteriorly,  with  a 
few  minute  punctures  from  which  spring  short  slender  hairs. 
Tegmina  with  the  veins  fuscous,  sparsely  pubescent,  very 
variable  in  length,  in  some  examples  reaching  tip  of  abdomen, 
in  others  lanceolate  and  extending  no  further  than  the  third 
tergite ;  thirteen  costals  ;  discoidal  field  reticulate.  Wings 
as  variable  in  length  as  the  tegmina,  flavid  at  base,  the  rest 
infuscated ;  veins  fuscous^  ulnar  vein  with  eight  to  nme  rami, 
the  basal  ones  transverse.  Abdomen  broad,  black  above, 
the  margins  of- the  segments  narrowly  rufous,  beneath  rufo- 
castaneous ;  supra-anal  lamina  short  with  rounded  posterior 
angles,  not  emarginate  ;  subgenital  plate  projecting  beyond 
the  supra-anal  lamina,  fuscous,  ample,  its  margin  sinuated  ; 
cerci  short,  fuscous,  tipped  with  rufous.  Legs  black,  apices 
of  coxae  and  femora  rufous,  tibial  spines  rufous. 

Total  length  from  16  mm.  to  13*5  mm. ;  length  of  body 
from  16  mm.  to  12*5  mm. ;  length  of  tegmina  from  11  mm. 
to  8  mm. ;  breadth  of  pronotum  from  6'2  mm.  to  5  mm. ; 
length  of  pronotum  from  4*5  to  4  mm. 

Interior  of  Djibouti  (Hermann);  one  example  (Paris 
Museum). 

This  is  the  smallest  species  of  the  genus,  and  is  remarkable 
on  account  of  the  variation  in  size  of  the  wings  and  tegmina ; 
apparently  this  variation  bears  no  relation  to  the  variation 
in  size  of  the  individual,  for  one  of  the  smallest  specimens 
has  long  tegmina  and  one  of  the  largest  has  these  organs 
much  reduced. 


Genus  Pabaplecta,  nom.  nov. 

(=  Cirpkis,  Stfil.) 

The  name  Cirphis,  created  by  St&l  in  1876  (OEfv.  Vet.- 
Akad.  Forh.  xxxiii.  p.  74)  for  a  cockroach  (C.  pallipes)  from 
Damara  Land,  is  preoccupied,  having  been  applied  by  Walker 
in  1865  to  a  genus  of  Noctuid  moths. 
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Paraplecta  attdopica,  sp.  n. 

(J .  Castaneous,  smooth^  nitid ;  vertex  of  head  not  covered 
by  pronotum  ;  ocelli,  apex  of  clypeus,  mouth-parts,  and 
antennae  testaceous ;  minutely  punctured.  Pronotum  trape- 
zoidal, with  rounded  posterior  angles,  minutely  punctured; 
posterior  margin  truncate,  exposing  the  scutellum.  T^mina 
semicoriaceous,  barely  reaching  apex  of  abdomen ;  eleven  or 
twelve  costals;  discoidal  field  reticulate, anal  vein  impressed; 
eight  axillaries.  Wings  with  a  large  apical  reflected  area, 
two  fifths  of  total  wing-length,  its  basal  margin  obtusely 
angled;  costals  highly  irregular  and  obsolescent ;  median  vein 
consisting  of  two  parallel  branches,  with  one  or  two  trans- 
verse venulse  connecting  them ;  ulnar  vein  with  seven  branches. 
Abdomen  castaneous  above,  supra-anal  lamina  produced; 
abdomen  rufo-castaneous  below,  subgenital  lamina  asym- 
metrical with  one  style  (the  left) ;  cerci  short,  acuminate, 
4-jointed.  Legs  testaceous  ;  femora  spineless,  tarsal  claws 
without  arolia. 

$  .  Similar  to  c? ,  but  larger,  tegmina  and  wings  (when 
folded)  not  extending  beyond  the  sixth  abdominal  tei^te ; 
supra-anal  lamina  produced  quadrately;  subgenital  lamina 
ample,  produced,  narrowed  posteriorly. 

(J .  Total  length  9  mm. ;  length  of  tegmina  8  mm. ;  pro- 
notum 3  mm.  X  3*2  mm. 

?  .  Total  length  11  mm. ;  length  of  tegmina  7  mm.;  pro- 
notum 3*5  mm.  x  3*8  mm. 

Fernando  Po  (L.  Conradt,  1901) ;  six  examples  (Paris 
Museum). 

The  species  can  readily  be  distinguished  from  P.  palUpes, 
St&l,  by  the  wing-structure  :  in  St&l's  species  there  is  a  con- 
spicuous triangular  apical  area  which  in  P.  athiopica  has 
become  extended  to  form  an  apical  reflected  area;  the 
venation  is  very  similar  in  both  species,  but  in  pallipes  the 
costals  are  better  marked  and  the  rami  of  the  ulnar  vein  are 
more  numerous,  the  double  median  vein  is  common  to  both 
species. 

Genus  Choristima,  Tepper. 

Chorutimaj  Tepper,  Trans.  Roy.  Soc.  S.  Austral,  xix.  p.  165  (1895). 
AphlebideOf  Brancuk,  Jahresh.  Ver.  Trencsiii.  Com.  xix.  &  xx.  p.  56 
(1897). 

Kirby  in  his '  Synonymic  Catalogue  of  Orthoptera '  (1904), 
following  Brancsik,  places  Aphkbidea  in  the  Ectobinse ;  but 
as  the  femora  are  unarmed  beneath  and  a  triangular  apical 
field  is  present  in  the  wings,  the  genus  falls  naturally  into  the 
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sabfamilj  OxyhaIom8e(  =  Plectopteriti8e).  Aphlebidea  is  un- 
doubtedly  the  same  as  Tepper's  genus  Choristima,  described 
two  years  previously,  and  A.  Brunneri,  Brancs.,  if  not 
identical  with  Choristima  galerucoides,  Wlk.,  is  most  closely 
allied.  Blatta  apici/era,  Wlk.  (Cat.  Blatt.  B.  M.  p.  110, 
1868),  is  the  male  of  C.  galerucoidea,  Wlk. :  the  type,  which 
is  in  the  British  Museum,  is  in  extremely  poor  condition,  the 
abdomen  and  antennae  being  missing;  it  is  smaller  than 
the  female,  the  tegmina  and  wings  are  relatively  longer  and 
would^  1  imagine,  extend  beyond  the  tip  of  the  abdomen. 
Tepper's  diagnosis  of  the  genus  is  extremely  brief,  but 
Brancsik's  description  of  Aphlebidea  is  detailed  enough  to 
render  it  readily  recognizable.  The  species  included  in  the 
genus  may  be  distinguished  as  follows : — 

0.  Subfi^nital  lamina  in   $    somewhat 
cucullate. 

b.  Rufous    C.  Bnmneri,  Branca. 

W.  Testaceous C.  KerBhawi,  Tepp. 

aa,  Sub^enital  lamina  in  $  not  cucullate. 

6.  Piceous  above    C,  hydrophoroideSf  Wlk. 

hb.  Rufous   C.  ffalerucoides,  Wlk. 

(syn.  C.  loftyenm,  Tepp.  j 
C,  apictfera,  Wlk.). 

Chorisoneura  pectinata,  Sauss.  (M^.  Orthopt&.  iv.  p.  131, 
1872),  may  be  referred  to  a  new  genus,  on  account  of  the 
fusion  of  the  radial  and  ulnar  veins  of  the  tegmina— a  con- 
dition  which  obtains  also  in  Ectobia,  Westw.,  but  not  in  the 
genera  Chorisoneura,  Br.,  or  Choristima,  Tepp.,  to  which  it  is 
most  nearly  allied. 

Genus  Ectoneura^  nov. 

Allied  to  Choristima,  Tepper,  but  the  radial  and  ulnar 
veins  of  tegmina  fused  and  emitting  oblique  veins  to  both 
margins.  Tegmina  and  wings  somewhat  reduced  in  the 
female,  but  not  to  so  great  an  extent  as  in  Choristima ; 
triangular  apical  area  large  and  conspicuous.  Supra-anal 
lamina  transverse  or  slightly  produced;  subgenital  lamina 
of  the  male  narrow,  triangular,  of  the  female  large  and 
subquadrate.  Femora  spineless  beneath,  except  for  apical 
spines,  the  formula  of  wluch  is  ^,  \,  \. 

Type,  E.pectinata,  Sauss. 

Ectoneura  figurata,  sp.  n. 
(?.  Head  fusco-castaneous  with  a  pale  testaceous  band 


Digitized  by 


Google 


44  ^Ir.  R.  Shelford  on  some 

between  the  eyes ;  antennae  testaceous.  Prothorax  trans- 
versely elliptical^  margins  hyaline ;  disk  f usco-castaneous  with 
the  centre  testaceous,  on  which  are  some  fuscous  markings. 
Tegmina  hyaline  with  pale  fuscous  spots  along  the  veins  ; 
twelve  costal  veins,  nine  discoidal  rami.  Wings  hyaline, 
veins  f uscescent ;  nine  costal  veins  ;  medio-discal  area  twice 
as  broad  as  medio-ulnar^  crossed  by  several  irregular  trans- 
verse bars  ;  ulnar  vein  simple;  first  axillary  vein  biramose, 
upper  branch  irregularly  bifurcate.  Abdomen  fuscous,  with 
testaceous  markings;  cerci  long,  fuscous,  with  a  broad 
testaceous  band.     Legs  testaceous. 

Total  length  8  mm. ;  length  of  tegmina  65  mm. 

Five  males  without  locality  (Oxford  Museum). 

It  is  possible  that  this  is  the  Blatta  marcida  of  Erichson, 
a  species  placed  by  Brunner  with  some  doubt  in  the  genus 
Ectobia,  Westw. 

Genus  Chorisoneura,  Br. 

Chorisoneura  Brunneri,  sp.  n. 

?  .  Head  fuscous,  vertex  rufo-castaneous ;  antennae  fuscous 
at  base,  the  remainder  testaceous.  Prothorax  transversely 
elliptic,  disk  fuscous,  margins  hyaline.  Tegmina  castaneous 
with  hyaline  costal  margin  and  with  fuscous  humeral  vitta, 
veins  white ;  sixteen  costal  veins,  very  irregular;  median  vein 
distinct,  longitudinal,  discoidal  vein  with  four  irregular 
branches ;  the  whole  surface  of  the  tegmina  is  much  re- 
ticulated, and  the  veins  are  rather  obscured  thereby ;  the 
part  of  the  right  tegmen  covered  by  the  left  is  infuscated. 
Wmgs  fuscous,  the  edge  of  the  marginal  field  yellowish ; 
eleven  costal  veins,  their  ends  swollen,  joined  by  transverse 
bars ;  medio-discal  field  crossed  by  several  transverse  bars ; 
ulnar  vein  arcuate,  simple;  apical  triangle  unevenly  divided, 
its  base  acutely  angled,  its  apex  subtruncate.  Abdomen 
fulvous,  legs  testaceous.     Cerci  long,  testaceous. 

Total  length  8*5  mm. ;  length  of  tegmina  7*5  mm. 

Rio  Grande  do  Sul.  Two  examples  labelled  in  Brunner 
V.  Wattenwyl's  handwriting  "  Chorisoneura,  sp.  n.''  (Oxford 
Museum). 

The  species  appears  to  be  distinct  from  anything  described ; 
perhaps  it  shows  most  affinity  with  C.  anomala,  Sauss.  & 
Zehnt. 

Chorisoneura  morosa,  sp,  n. 

(J .  Head  rufo-fuscous,  with  a  pale  narrow  transverse 
line   between  the   eyes  ;    antennae    (mutilated)    testaceous ; 
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pronotuin  with  the  disk  fuscous,  margins  hyaline.  Tegmina 
pale  fulvous,  surface  not  reticulated,  veins  prominent  and 
white,  a  fuscous  humeral  vitta ;  twelve  costal  veins,  the  last 
two  biramose;  the  humeral  vein  also  giving  off  four  rami  to 
the  sutural  margin,  the  discoidal  vein  giving  off  only  three; 
ulnar  vein  triramose.  Wings  infuscated,  edge  of  marginal 
field  yellow  ;  fourteen  costal  veins,  medio-discal  field  crossed 
by  numerous  transverse  bars ;  ulnar  vein  forked  at  apex, 
axillary  vein  triramose;  apical  area  unequally  divided, 
acutely  angled  at  base,  its  apex  subtruncate.  Body  and  legs 
testaceous  beneath. 

Total  length  9  mm. ;  length  of  tegmina  7  mm. 

Cachabi,  Ecuador  (W.  F.  H.  Rosenberg  coll.,  Dec.  1896) ; 
one  example  (Oxford  Museum). 

The  species  is  evidently  allied  to  C,  trmislucida,  Sauss., 
from  Mexico. 


Subfam.  Pancrlobinm, 

Genus  Zetoboba,  Burm. 

Zetobora  lata,  sp.  n. 

^ .  Head  black  ;  labrum  golden ;  antennse  at  base  black, 
nitid,  the  rest  fuscous,  villose.  Pronotum  with  anterior 
mai^in  strongly  rounded  in  the  middle,  less  so  laterally,  the 
margin  slightly  reflected,  the  posterior  margin  only  slightly 
curved,  the  postero-lateral  angles  slightly  notched  ;  disk  with 
a  humeral  carina  on  each  side,  the  *'hood''  with  a  few 
tubercles,  nitid,  the  sides  with  numerous  tubercles  of  various 
sizes,  a  few  granules  on  the  front ;  castaneous  except  for  a 
testaceous  hyaline  patch,  semicircular  in  shape,  in  front ; 
scutellum  with  central  carina  and  a  few  punctures.  Tegmina 
broad,  scarcely  exceeding  the  abdomen  in  length,  testaceo- 
hyaline,  anal  field  and  humeral  vein  castaneous  ;  marginal 
field  very  broad,  its  outer  border  slightly  thickened  and 
mai^ned ;  mediastinal  area  with  large  shallow  punctures  ; 
anal  field  reticulate-punctate ;  discoidal  field  reticulate ; 
apex  broadly  rounded.  Supra-anal  lamina  quadrate,  notched  ; 
subgenital  lamina  produced,  rather  asymmetrical,  with  one 
style  (the  right).  Abdomen  castaneous ;  the  dorsal  tergites 
with  their  posterior  angles  strongly  produced  backwards 
and  projecting  considerably  beyond  the  sternites,  very  much 
as  in  the  genus  Capucina,  Sauss. 
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Total  length  22  mm. ;  length  of  tegmina  25  mm. ;  breadth 
of  tegmen  13  mm. ;  pronotum  10  mm.  x  16*2  mm. 

The  species  is  characterized  by  its  great  breadth  in  pro- 
portion to  its  length ;  the  notched  postero-lateral  angles  of 
the  pronotum  are  also  distinctive. 


Snbfam.  Costdinjs, 

Genus  Euthybrapha. 

Euihyrrapha  bigeminata,  sp.  n. 

S  .  Very  similar  to  E.  pacifica^  Coq.,  but  the  pronotum 
entirely  fuscous,  a  round  pale  testaceous  spot  on  each  tegmea 
beyond  the  middle ;  the  abdomen  beneath  is  orange  with  the 
apex  fuscous.  The  tegmina  at  base  are  slightly  rugose, 
minutely  punctate,  and  furnished  with  an  erect  pubescence; 
the  apex  of  the  tegmina  appears  velvety.  Legs  fuscoos, 
coxal  joints  and  tibial  spines  castaneous.  Subgenital  iamiiia 
strongly  carinate. 

Total  length  7*5  mm. ;  length  of  body  5  mm. ;  length  of 
tegmina  6  mm. 

Ivory  Coast,  W.  Africa  (G.  ThoirS,  1901) ;  one  example 
(Paris  Museum). 

Subfam.  Pbbibfrjbeinm, 

Genus  Pakanauph(eta,  Br. 

Paranauphceta  Brunneri,  sp.  n. 

?  .  Closely  allied  to  P.  rufipes,  Haan^  but  smaller.  Head 
with  three  maculae  on  the  vertex  ;  the  ocelli,  gense,  clypeus, 
and  basal  joints  of  the  palpi  testaceous;  apical  joints  of 
antennae  not  testaceous.  Pronotum  with  the  testaceous 
margins  much  narrower  than  in  P.  rufipes.  Tegmina  and 
wings  as  in  P.  rufipes.  Abdomen  above  less  strongly  marked 
with  testaceous ;  subgenital  lamina  ample,  produceid,  emar- 
ginate.  Coxse  testaceous,  castaneous  at  base;  femora 
testaceous  at  base,  remainder  castaneous ;  tibiae  and  tarsi 
rufo-castaneous. 

Total  length  20  mm.;  length  of  body  18  mm. ;  length  of 
tegmina  17-1  mm. 

Kuching,  Sarawak  (Shelford,  1900) ;  one  example  (Oxford 
Museum). 
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Genus  Eustegasta,  Gerst. 
EiLstegasta  agrilidina^  sp.  n. 

$.  Blacky  nitid,  with  dark  green  metallic  reflections. 
Head  entirely  of  this  colour  except  the  labrum^  which  is 
testaceous ;  antennae  with  five  basal  joints,  blacky  nitid^ 
remainder  fuscous.  Pronotum  of  typical  form,  broadly 
bordered  laterally  with  orange.  Tegmina  with  an  orange 
spot  at  base  of  discoidal  area^  another  in  apical  third  of 
marginal  area.  Abdomen  above  fuscous,  broadly  margined 
with  orange^  beneath  orange;  supra-anal  lamina  short, 
trigonal,  fuscous ;  subgenital  lamina  small,  asymmetrical, 
without  styles,  black;  cerci  pale  testaceous.  Front  legs 
orange ;  mid  and  hind  coxse  black,  outwardly  bordered  with 
white,  femora  and  tibiae  orange,  all  the  tarsi  fuscous ;  front 
femora  with  two  spines  on  anterior  margin  beneath  ;  mid 
femora  with  one  spine  on  anterior  margin,  none  on  posterior 
margin;  hind  femora  with  one  spine  on  anterior  margin, 
three  on  posterior  margin ;  formula  of  apical  spines  ^,  \,  ^ ; 
no  genicular  spine  on  front  femora. 

Total  length  12'5  mm. ;  length  of  body  10  mm. ;  length 
of  tegmina  10*1  mm. 

N'Kogo,  French  Congo  {H.  Bonnet,  1903) ;  one  example 
(Paris  Museum). 

The  nearest  ally  of  the  species  is  E.  metallica,  Sauss. 

Eustegaata  variegata,  sp.  n. 

(J,  Head  testaceous;  occiput,  a  cordate  patch  on  the 
frons,  the  genae,  two  spots  on  the  clypeus,  and  the  palpi  cas- 
taueous  or  black  ;  antennae  black,  the  six  basal  joints  nitid. 
Pronotum  testaceous,  the  disk  rufo-castaneous,  with  two 
black  longitudinal  viitae  of  irregular  shape.  Tegmina  rufo- 
castaneous  ;  mediastinal  area  and  two  thirds  of  marginal  area 
clear  testaceous,  the  stripe  at  its  termination  expanding  into 
a  spot  that  extends  on  to  the  outer  part  of  discoidal  field  ; 
a  humeral  stripe ;  the  anal  vein  and  a  longitudinal  stripe  in 
the  anal  field  black,  faint  indications  of  a  testaceous  spot  at 
base  of  discoidal  field.  Wings  flavo-hyaline;  median  vein 
bifurcate ;  ulnar  vein  with  ten  rami,  four  of  which  reach  the 
apex  of  the  wing.  Abdomen  orange  above  and  beneath  ; 
supra-anal  lamina  quadrate,  posterior  angles  acute,  not 
emarginate;  subgenital  lamina  asymmetrical,  with  one  style, 
the  right;  cerci  orange.  Coxae  black,  outwardly  bordered 
with  testaceous ;  front  femora  castaneous,  the  other  femora 


Digitized  by 


Google 


48       Mr.  R.  Shelf ord  on  some  new  Species  of  Blattidae. 

and  all  the  tibise  flavo-testaceoas;  tibial  spines  rafo-castaneoos, 
apical  joints  of  tarsi  fiiscoas ;  femoral  spines  as  in  preceding 
species^  except  that  the  mid  femora  have  no  spines  beneath. 

Total  length  13*8  mm.  ;  length  of  body  10  mm. ;  length 
of  tegmina  10*8  mm. 

Congo  (Dybowski,  1896);  two  examples  (Paris  Museum). 

Nearest  to  E.  Ltieci,  Dom. 


Genus  Ellipsica^  Sauss.  &  Zehnt. 
EUipsica  rugosay  sp.  n. 

?  .  Blacky  narrowly  elliptical^  convex.  Head  punctate; 
clypeus^  mouth-parts,  and  antennse  flavo- testaceous.  Sides 
of  the  thoracic  tergites  strongly  deflexed,  their  posterior 
angles  acute  and  produced  backwards^  their  surface  beset 
with  tubercles,  between  which  are  numerous  punctures ;  on 
the  meso-  and  metanotum  the  tubercles  are  in  a  double  row, 
on  the  pronotum  they  are  less  regularly  placed.  Abdominal 
terjfites  transversely  divided  by  a  sulcus  into  two  unequal 
portions ;  the  anterior  narrow  portion  is  im punctate  and 
smooth,  the  posterior  portion  is  marked  by  a  double  row  of 
punctures  followed  by  a  double  row  of  tubercles ;  the 
transverse  sulci  are  laterally  very  deep,  especially  in  the 
posterior  segments,  and  one  row  of  punctures  lies  in  these 
sulci ;  on  the  seventh  tergite  the  tubercles  are  larger  and 
less  regularly  arranged  than  in  the  preceding  segments. 
Supra-anal  lamina  quadrate,  margined,  tuberculate.  Abdo- 
minal sternites  transversely  divided  by  sulci  like  the  tergites, 
punctate  but  not  tuberculate;  subgenital  lamina  ample, 
punctate.     Legs  black,  tar>i  flavo-testaceous,  arolia  large. 

Total  length  15  mm.  ;  pronotum  5  mm.  x  7  mm. 

West  coast  of  Madaj;ascar  {Lantz,  1882)  ;  two  examples 
(Paris  Museum). 

The  species  is  quite  unlike  any  other  of  the  genus  in  its 
tuberculate  characters. 

Genus  PSEUDOOLOMERIS,  Br. 

Pseudoglomeris  magnifica,  sp.  n. 

?  .  Brilliant  metallic  green  or  blue-green.  Head  punc- 
tate ;  eyes  1  mm.  apart ;  base  of  antennae  and  palpi 
flavid,  apical  half  of  antennse  fuscous,  middle  section 
castaneous.  Pronotum  semiorbicular,  posterior  angles  back- 
wardly   produced ;   anterior  border   margined   and  slightly 
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reflected,  densely  punctate;  anteriorly  the  punctures  are 
irregular,  producing  a  reticulate  appearance ;  a  few  irregular 
smooth  spaces  on  all  the  thoracic  tergites ;  thorax  beneath 
black,  shining.  Abdomen  with  large  shallow  punctures 
above ;  lateral  margins  of  fifth  and  sixth  segments  slightly 
sinuate,  four  or  five  punctures  in  the  sulci  of  third  to  sixth 
segments;  supra- anal  lamina  quadrate,  slightly  concave, 
angles  rounded ;  abdomen  beneath  seneous,  densely  punctate, 
lateral  smooth  stigmata  on  each  segment ;  subgenital  lamina 
ample,  sinuate,  striato-punctate.  Cerci  rufous.  Coxse,  apices 
of  femora,  tibia,  and  tai-si  rufo- testaceous ;  femora  castaneous. 

Total  length  23  mm. ;  pronotum  7*8  mm.  x  14  mm. 

Tuyen-Quan,  Central  Tonkin  {A.  Weiss,  1901)  ;  a  long 
series  of  specimens  in  all  stages  of  growth  (Paris  Museum). 

This  is  one  of  the  most  brilliantly-coloured  cockroaches 
known  to  science ;  its  colour  is  reminiscent  of  the  gorgeous 
metallic-green  Cetoniid  beetles  of  the  Eastern  Tropics. 
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From  the  Annals  and'Magazinb  op  Natural  IIistoey, 
Ser.  8.  Vol.  i.,  Fehntary  1908. 

Some  new  Oenera  and  Species  of  Blattidse,  with  Notes  on 
the  Form  of  the  Pronotum  in  the  Subfamily  Perisphaeriiiiae. 
By  R.  Shelpord,  M.A.,  F.L.S. 

[Plates  IX.  &  X.] 

Subfam.  Ectobiinjb. 

Genus  Anaplecta,  Burm. 

Anaplecta  eri/thronota,  sp.  n.     (PL  IX.  fig.  9.) 

?  .  Head  and  disk  of  pronotnm  rufous.  Lateral  margins 
of  pronotum  hyaline.  Tegmina  castaneous,  with  the 
marginal  area  hyaline  ;  10  costals,  3  longitudinal  discoidal 
sectors.  Wings  infuscated,  marginal  area  not  dilated,  radial 
vein  with  a  humeral  and  discoidal  branch  ;  6  to  7  costals, 
median  vein  obsolete  at  base;  medio-discal  field  twice  as 
broad  as  medio-ulnar  and  crossed  by  7  transverse  venulse ; 
medio-ulnar  field  distally  crossed  by  2  to  3  transverse  venulae, 
first  axillary  triramose ;  apical  area  parabolic,  two  fifths  of 
total  wing-length,  base  slightly  obtusely  angled,  crossed 
below  the  middle  by  an  oblique  vein.  Abdomen  beneath, 
cerci,  and  legs  testaceous  ;  abdomen  above  castaneous,  supra- 
anal  lamina  transverse,  narrow. 

Total  length  8  mm. ;  length  of  tegmina  5*4  mm. 

Maskeliya,  Ceylon  (E.  E.  Oreen).  Type  in  the  British 
Museum. 

Close  to  A.maculatay  mihi,  but  differs  in  the  wing- venation 
as  well  as  in  the  colour  of  the  pronotum. 

Subfam.  Phtllodbomiinm. 

Genus  IsCHNOPTERA,  Burm. 

Ischnoptera  Umgstaffiy  sp.  n.     (PI.  IX.  fig.  8.) 

c?.  Testaceous.  Head  with  a  castaneous  macula  on  the 
frons.  Pronotum  with  two  castaneous  spots  on  the  disk. 
Tegmina  with  radial  vein  bifurcated  ;  14  to  15  costals,  9  longi- 
tudinal discoidal  sectors,  the  anterior  ulnar  vein  being  tri- 
ramose. Wings  hyaline,  mediastinal  vein  triramose,  radial 
Tein  bifurcated ;  7  costals,  the  last  two  multiramose ;  ulnar 
yein  with  3  complete  branches  and  3  or  4  incomplete  branches 
going  to  the  dividing  vein,  the  more  proximal  minute.  Sixth 
abdominal  tergite  with  posterior  border  notched,  a  circular 
depression  at  base  of  seventh  tergite  marking  the  opening  of 
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the  scent-glands.  Supra-anal  lamina  triangular ;  subgenltal 
lamina  irregularly  produced^  notched  on  the  left  side,  with 
two  slender  styles.  Front  femora  armed  on  anterior  margin 
beneath  with  a  complete  row  of  spines,  the  distal  shorter  than 
the  proximal ;  all  the  femora  with  genicular  and  apical 
spines. 

$  .  Similar,  but  supra-anal  lamina  more  produced,  sub- 
genital  lamina  ample,  semiorbicular. 

cJ  ?  .  Total  length  18-19  mm. ;  length  of  body  15  mm.; 
length  of  tegmina  15  mm. ;  pronotum  3*5  x  4*9  mm. 

3  <J  <?  >  2  ?  ?  ,  Zambesi  rain-forest  {Dr.  G.  B,  Long»iaff 
and  Prof.  T.  Htuiaon  Beare) . 

Types  in  Oxford  Museum. 

The  species  is  allied  to  /.  bimaculatay  Gerst.,  from  E.  Africa, 
but  differs  in  the  secondary  sexual  characters  of  the  male. 

Subfam.  Blattinm. 
Genus  Protagonista,  no  v. 

A  ntennae  slightly  incrassated.  Position  of  antennal  sockets 
variable.  Pronotum  as  Ions:  as  broad,  quadrangular,  with 
rounded  angles,  sides  not  deflexed.  A  fine  erect  pubescence 
covers  both  pronotum  and  tegmina.  Tegmina  and  wings 
fully  developed  in  the  male.  Tibial  spines  in  two  rows. 
Posterior  metatarsus  longer  than  the  remaining  joints,  all  the 
pulvilli  apical.     Arolia  minute. 

The  genus  is  remarkable  on  account  of  the  shape  of  the 
pronotum  and  the  pubescence  on  pronotum  and  tegmina.  In 
one  of  the  species  the  eyes  are  closer  together  than  the 
antennal  sockets,  in  the  other  they  are  further  apart;  I  doubt 
if  this  character  is  of  much  importance,  and  it  hardly  seems 
advisable  to  separate  the  New- W  orld  genera  of  Blattinss  from 
the  Old- World  genera  on  the  strength  of  this  character 
alone. 

Protagonista  lugvhrisy  sp.  n.     (PI.  IX.  fig.  1.) 

^.  Piceous.  Head  finely  punctate;  labrum,  clypeus,  and 
palpi  testaceous ;  ocelli  *  prominent,  testaceous  ;  eyes  further 
apart  than  antennal  sockets.  Antennsd  fuscous,  slightly 
incrassated,  pubescent,  but  not  plumose,  apical  joints  testa- 
ceous. Pronotum  not  covering  vertex  of  head,  coarsely 
reticulate-punctate,  with  some  smooth  interspaces  and  lines ; 
a  deep,  wide^   semilunar   impression  extending   across  the 

*  They  appear  to  be  true  ocelli  as  in  the  subfam.  Corydiioe,  and  not 
fenestra  as  m  the  other  subfamilies. 
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anterior  third  and  down  the  sides  to  near  the  posterior  angles ; 
a  short  transverse  impression  just  behind  the  anterior  margin. 
Te^mina  exceeding  the  apex  of  the  abdomen,  semicorneous 
aDQ  seriatelj  punctate  at  base,  marginal  field  deflexed  at 
base  and  fimbriate,  anal  yein  obsolescent.  Abdomen  with 
disk  rnfo-castaneoos ;  supra-anal  lamina  subquadrate,  poste- 
riorly emarginate;  subgenital  lamina  subqnadrate,  with  a 
pair  of  long  styles.  Uerci  moderate^  rufous.  Legs  rufo- 
castaneouS|  the  tibiae  with  a  fine  recumbent  pubescence. 
Front  femora  with  a  complete  row  of  spines  on  front  margin 
beneath,  none  on  posterior  margin  \  mid  and  hind  femora 
somewhat  rounded  beneath  and  with  only  one  spine  on  each 
margin.  Tibial  spines  sparse,  arranged  in  two  rows.  Poste- 
rior metatarsus  very  long,  succeeding  joints  rather  short. 

Total  length  25  mm.;  length  of  body  23*5  mm.;  length 
of  tegmina  19  mm.;  pronotum  5*9x6  mm. 

Manson  Mts.,  Tonkin  (type  in  Oxford  Museum)  ;  Yen-Bai, 
Central  Tonkin  (co-type  in  Paris  Museum). 

Protagoniaia  borneensis,  sp.  n.     (PI.  IX.  fig.  2.) 

i .  Head  piceous,  opaque^  with  a  few  scattered  punctures, 
mouth-parts  piceous;    eyes   closer   together   than   antenna! 
sockets.     Antennas  with  moniliform  joints,  shorter  than  the 
body,  piceous^  with  a  testaceous  band  near  the  apex.     Pro- 
notum opaque  piceous,  with  scattered  erect  pubescence;  a 
shallow   transverse  impression    in    anterior    third   and   two 
oblique    impressions   in    posterior    third.      Tegmina    rufo- 
castaneous,  exceeding  the   apex   of  the  abdomen,  narrow  ; 
marginal   field   narrow,   deflexed;    anal    vein    well-marked, 
reaching  nearly  halfway  down  the  sutural  margin.    Abdomen 
piceous,  with  the  basal  segments  rufescent  above,  testaceous 
below.      Supra-anal  lamina  quadrately  produced,   posterior 
angles  spiniform^  posterior  margin  concave,  exceeded  by  the 
subgenital  lamina,  which  is  semiorbicular^  and  provided  with 
a  pair  of  slender  styles.     Cerci  long^,  acuminate,  castaneous. 
Front  legs  castaneous,  mid  and  hind  legs  with  the   coxao 
(except  at  the  base)  and  the  femora  (except  at  the  apex) 
testaceous^   otherwise   castaneous.      Front    femora    with    a 
complete  row  of  spines  on  anterior  margin  beneath^  two  or 
three  on  posterior  margin  ;  mid  and  hind  femora  with  5  to  7 
spines  on  each  margin.     Tarsal   arolia   larger  than  in  the 
preceding  species. 

Total  length  25  mm. ;  length  of  body  20  mm ;  length  of 
tegmina  20  mm.;  pronotum  4*8x4*1  mm. 
Sarawak,  Borneo  (Shelford).     Type  in  Oxford  Museum. 


Digitized  by 


Google 


160  Mr.  E.  Shelford  on  new 

Genus  Aechiblatta,  Voll. 
?  Archiblatta  parva^  sp.  n. 

$  •  Bufo-testaceonSy  all  the  segments  margined  and 
speckled  with  castaneous.  Head  castaneons,  the  vertex 
paler^  finely  panctate,  nitid ;  antennae  and  mouth-parts  rufo- 
castaneous,  antennae  slender,  setaceous  [mutilated].  Eyes 
further  apart  than  antennal  sockets.  Upper  surface  of  body 
scabrous,  nitid.  Pronotum  trapezoidaU  anteriorly  truncate, 
posterior  margin  slightly  obtusely  angled ;  posterior  angles  of 
all  the  thoracic  tergites  slightly  produced.  Posterior  angles 
of  abdominal  tergites  not  produced  ;  supra-anal  lamina  sub- 
quadrate,  posteriorly  emar^inate,  angles  rounded,  dark  casta- 
iieous  in  colour,  marginea  with  testaceous.  Body  beneath 
and  legs  uniform  castaneous,  abdominal  sternites  laterally 
scabrous ;  antepenultimate  sternite  with  a  large  deep  puncture 
on  each  side,  bordering  the  subgenital  valves.  Cerei  shorter 
than  the  supra-anal  lamina.  Front  femora  with  a  complete 
row  of  spines  on  anterior  margin  beneath,  one  on  the  poste- 
rior margin  ;  mid  femora  with  4-5  spines  on  anterior,  2-3  on 
posterior  margin ;  hind  femora  with  4  spines  on  antierior,  1 
on  posterior  margin ;  all  these  spines  very  small.  Tibial 
spines  in  three  rows,  but  the  middle  row  very  incomplete. 
Posterior  metatarsus  equal  to  remaining  joints ;  pul  villi  large, 
occupying  nearly  the  entire  length  of  every  joint. 

Total  length  23  mm. ;  pronotum  6  x8*5  mm. 

Towranna  plains,  W.  Australia  (E.  Clement) .  Type  in 
Oxford  Museum. 

I  place  this  very  curious  insect  provisionally  in  ^rcii- 
blattUy  but  in  many  of  its  characters  it  does  not  conform  to 
that  genus,  and  eventually  it  may  be  necessary  to  erect  a 
new  genus  for  its  reception. 

Subfam.  CoMTDinrjs. 
Genus  Card  AX,  no  v. 

(J,  Minute,  slender,  with  fine  recumbent  pubescence. 
Antennae  nearly  as  long  as  body,  finely  pubescent.  Ocdli 
present.  Uead  with  vertex  covered  by  the  pconotum ;  eyes 
wide  apart ;  frons  slightly  inflated.  Lacinia  of  maxillse 
slender.  Pronotum  trapezoidal,  bent  downwards,  forming  an 
angle  with  rest  of  body,  a  broad  transverse  impression  at  its 
base.  Scntellum  exposed.  Tegmina  extending  considerably 
beyond  apex  of  abdomen,  delicate,  membranous,  hyaline, 
finely   fimbriate,  and   with   minute  recumbent  pubescence; 
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radial  vein  bifurcate  from  near  base,  costal  veins  absent, 
anterior  ulnar  simple,  posterior  ulnar  simple  or  bifurcate,  anal 
field  much  reduced,  anal  vein  straight,  oblique,  one  axillary 
vein.  Wings  similar  in  size,  texture,  and  pubescence  to  the 
tegmina ;  posterior  part  of  the  wing  reduced  to  a  small  lobe, 
not  pubescent,  with  one  obsolescent  axillary  vein ;  radial 
vein  simple,  no  costal  veins ;  median  vein  bifurcate  from  near 
base,  its  anterior  branch  bifurcating  near  apex ;  ulnar  vein 
bifurcate.  Vena  spuria  present  in  both  tegmina  and  wings. 
»Sapra-anal  lamina  subquadrate,  posterior  border  arcuately 
emarginate.  Subgenital  lamina  rounded,  slightly  irregular, 
without  styles.  Cerci  elongate,  nine-jointed,  apical  joint 
acuminate.  Legs  slender,  long ;  tibiae  sparsely  spined,  the 
spines  on  the  posterior  pair  biseriately  arranged ;  femora  with 
genicular  spines;  tarsal  claws  minute,  without  arolia;  no 
pulvilli;  posterior  metatarsus  longer  than  the  remaining 
joints. 

Cardax  wiileyi^  sp.  n.     (PI.  IX.  figs.  3-7.) 

(f .  Fusco-hyaline  ;  tegmina  with  a  slight  iridescent  sheen ; 
legs  testaceous.  Front  tibiae  with  four  apical  spines,  other- 
wise  unarmed ;  mid  tibise  with  two  spines  near  the  base  and 
three  apical  spines  ;  hind  tibiae  with  four  spines  along  the 
outer  border  and  three  apical  spines. 

Total  length  5'9  mm. ;  length  of  body  3'8  mm. ;  length 
of  tegmina  5  mm.;  greatest  breadth  of  tegmina  2  mm. 

Peradeniya,  Ceylon  (A.  Willey)  ;  several  specimens. 
Type  in  the  British  Museum ;  co-type  in  the  Oxford  Museum. 

This  is  certainly  one  of  the  most  remarkable  cockroaches 
known.  In  general  appearance  it  is  far  more  like  a  small 
Neuropterous  insect  than  like  an  Orthopteron,  an  effect 
brought  about  by  tlie  similar  texture  and  pubescence  of  the 
tegmma  and  wings ;  this  is  a  feature  shown,  to  a  limited 
extent,  by  the  genus  Homopteroidea,  mihi,  but  by  no  other 
genera  in  the  family.  In  the  subfamily  Corydiinaa  the  poste- 
rior part  of  the  wing  does  not  fold  up  in  a  fan-like  manner,  but 
merely  doubles  under  the  anterior  part,  which  leads  in  some 
instances  to  a  reduction  in  size  of  the  posterior  part,  so  that 
it  becomes  equal  in  size  or  even  smaller  than  the  anterior 
part.  In  Cardax  the  reduction  has  proceeded  so  far  that  the 
posterior  part  of  the  wing  is  represented  merely  by  a  small 
functionless  lobe ;  and  it  is  interesting  to  note  that,  correlated 
with  this  reduction,  is  a  parallel  reduction  of  the  anal  field  of 
the  tegmina*  The  anterior  part  of  the  wings  is  relatively 
much  larger  than  is  usual  in  Blattidae.     The  yenation  of  the 

Ann.  dk  Mag.  N.  Hist.  Ser.  8.  Vol  i.  H 


Digitized  by 


Google 


162  Mr.  R.  ShclforJ  on  new 

alar  organs  is  much  simplified  and  approximates  bo  a  radiate 
type,  there  being,  but  little  branchino:  of  the  veins.  The 
minute  tarsal  claws  constitute  another  highly  remarkable 
character.  It  is  difficult  to  discover  the  affinities  of  a  genua 
so  aberrant  as  this ;  the  biseriate  arrangement  of  the  tibial 
spines  shows  that  it  must  be  placed  in  the  section  of  the  sub- 
family which  embraces  Latindiay  St&l,  Paralaiindia,  Sanss., 
Ilomopteroidea^  Shelf.,  &c. ;  but  it  cannot  be  regarded  as 
closely  related  to  any  known  genus. 

Subfam.  PEEIBPHJBItlllfM. 

The  Form  of  the  Pronotum  tn  the  Perisphaeriina?. 

De  Saussure  and  Zehntner,  in   their  revision  of  the  Peri- 
sphaeriinaB  (Rev.  Suisse  Zool.  vol.  iii.  1895),  have  traced  the 
evolution  of  the  complex  type  of  pronotum  of  such  genera  as 
Pilema  and  Cyrtotria  [=  Stenopilema,  Sauss.]  from  a  simple 
type.     A  summary  of  their  conclusions  may  be  presentefl 
here,  and  I  have  added  some  diagrammatic  figures  as  a  help 
to  its  elucidation.     In  a  typical  Blattid  pronotum  two  areas 
may  be  distinguished,  the  disk  and  the  lateral  wings,  which 
project  on   either  side  beyond  the  outer  limits  of  the  pro- 
sternum;  the  disk  covers  the  head  and  on  the  underside  b 
more  or  less  defined  by  a  pair  of  carinte,  known  as  the  typical 
carinse.     In  transverse  section  this  form  of  pronotum  may  be 
represented  as  in  PI.  IX.  fig.  10,  A,  where  a  represents  the 
disk,  b  h  the  lateral  wings,  and  cc  the  typical  carinse.     In  the 
genus  Pronaonota  (PI.  IX.  fig.  10,  B)  the  lateral  wings  are 
strongly  bent  downwards  and  an  incomplete  carina  [d)  on 
the  deflected   sides   of  the  dorsal  surface  of  the  pronotum 
foreshadows  the  separation  of  the  lateral  wings  from  the  disk. 
The  separation  ia  more  or  less  complete  in  the  genera  Pilema 
and    Cyrtotria  (PI.   IX.  fig.   10,   C)  ;  the  lateral   wings  in 
these  genera  now  appear  in  side  view  as  lateral   bands  bent 
down  at  a  right  angle,  or  at  more  than  a  right  angle,  to  the 
disk  of  the  pronotum,  and  their  upper  (morphologically  inner) 
border  is  elevated,  so  that  in  dorsal  view  it  appears  as  if  the 
lateral  borders  of  the  pronotum  had  been  simply  reflected 
from  below  upwards.     Such,  however,  is  not  really  the  case  ; 
the  carina  on  the  pronotum  of  Pronaonota  is  the  morphological 
equivalent  of  the  upper  edge  of  the  lateral  band  of  PiUmOy 
and  the  lateral  margin  of  the  pronotum  of  Pronaonota  is  the 
equivalent  of  the  lower  edge  of  the  lateral  band  of  Pilema^ 
This  lateral  band  is  morphologically  the  lateral  wing  of  the 
pronotum,  which   has   become    divided   oflf  from  the  disk, 
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rotated  outwards  through  some  degrees,  and,  owing  to  a 
greater  or  less  elevation  of  its  upper  border,  is  now  separated 
aorsally  from  the  disk  of  the  pronotum  by  a  channel  or  groove 
of  varying  depth.  Frequently,  thoughby  no  means  always, 
the  development  of  the  lateral  bands  is  accompanied  by  a 
slight  upward  reflection  of  the  anterior  margin  of  the  pro- 
notum. The  upper  edge  of  this  reflected  border  is  continuous 
with  the  upper  edge  of  the  lateral  bands;  the  lower  edge, 
when  seen  from  the  ventral  aspect,  is  occasionally  continuous 
with  the  lower  edge  of  the  lateral  bands,  as  in  Cyrtotria  jallcdy 
Gig.-Tos  (PI.  X.  fig.  19),  in  which  case  the  lateral  bands 
are  connected  anteriorly  with  each  other,  but  more  frequently 
the  lower  edge  of  the  anterior  reflection  U  not  evident  and 
the  lateral  bands  are  not  connected  with  each  other  anteriorly 
(PI.  X.  fig.  13). 

In  the  species  of  the  genus  Bantaa  (PI.  IX.  fig.  10,  D), 
the  rotation  of  the  lateral  bands  has  been  carried  still  further, 
f.  e,  outwards,  downwards,  and  then  inwards,  so  that  now 
the  lateral  bands  form  a  very  acute  angle  with  the  disk  of 
the  pronotum  and  lie  underneath  it ;  the  gutter  or  channel  is 
obliterated,  just  as  a  fold  in  a  piece  of  cloth  vanishes  when 
the  part  of  the  cloth  involving  the  fold  is  tightly  wrapped 
round  some  solid  object.     The  outer  border  of  the  pronotal 
disk  is  now  the  outer  margin  of  the  pronotum.     A  new  species 
of  Pilema  and  a  new  species  of  Bantua   described    below 
illustrate  in  a  most  striking  and  interesting  manner  the  rota- 
tion of  the  lateral  bands  of  the  pronotum,  with  concomitant 
obliteration  of  the  gutter  separating  the  bands  from  the  disk. 
Finally,  in  the  genus  Derocalymma  (PI.  IX.  tig.  10,  E)  the 
lateral    bands  are  bent  still  further  under  the  disk  and  lie 
in  almost  a  parallel  plane  with  it ;  at  the  same  time  the  pro« 
notum  is  broader,  it  has  reverted  to  the  primitive  flattened 
shape,  but  its  outer  lateral  margins  are  now  not  the  morpho- 
logical  equivalents  of  the  outer  lateral  margins  of  the  primi- 
tive type,  but  the  equivalents  of  the  inner  boundaries  of  the 
lateral  wings  of  that. 

The  whole  series  of  specimens  illustrates  admirably  the 
evolution  of  a  complex  type  of  pronotum  from  a  simple  type, 
the  former  superficially  resembling  the  latter.  It  is  by  no 
means  often  that  the  entomologist  is  supplied  with  such  a 
series  of  gradations,  and  it  is  generally  far  easier  to  hazard  a 
suggestion  as  to  the  value  to  the  species  of  certain  structures, 
than  to  elucidate  their  mode  of  origin.  Here  it  is  otherwise ; 
we  can  see  pretty  clearly  the  steps  whereby  the  pronotum  of 
Derocalymma  evolved  from  a  more  primitive  type,  but  the 
value  to  the  species  of  these  variations  in  structure  is  by  no 
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means  evident  at  first  sight.  A  knowleda^e  of  the  habits  of 
an  animal  should  invariably  precede  all  suggestions  as  to  the 
value  of  any  details  of  its  structure,  and  I  feel  convinced  that 
much  of  the  mystery  surrounding  variations  in  structure 
which  are  spoken  of  as  being  merely  of  importance  to  the 
systematic  naturalist  will  be  dispelled  as  our  knowledge  of 
the  life-histories  of  the  animals  exhibiting  them  increases.  A 
clue  to  the  use  of  the  variations  in  pronotal  structure  of  the 
cockroaches  under  notice  is  afforded  by  the  observations, 
slight  and  incomplete  though  they  are,  on  their  habits.  The 
vast  majority  of  BlattidsB  are  insects  of  cryptic  habits, 
spending  most  of  their  life  hidden  under  stones  or  logs,  in 
decaying  vegetation,  burrowing  in  rotten  wood,  and  so  forth, 
and  the  majority  of  species  are  flattened  depressed  insects. 
The  species  of  Pilema^  on  the  other  hand,  are  convex  and 
more  or  less  cylindrical  insects  with  a  large  heavy  pronotum, 
the  anterior  border  of  which  is  often  slightly  reflexed  and 
bounded  laterally  by  the  upwardly  projecting  lateral  wings. 

Mr.  Distant,  in  his  *  Insecta  Transvaaliensia/  has  recently 
published  an  interesting  field-observation  on  the  habits  of  a 
species  identified  as  Pilema  thoracicaj  Walk.  A  female 
accompanied  by  several  larv»  was  taken  from  the  bottom  of 
a  neat  round  hole  in  the  ground  about  6  inches  in  depth ; 
there  were  half  a  dozen  such  holes  in  about  half  an  acre,  and 
all  contained  families  of  this  species.  I  have  no  doubt  bot 
that  all  the  species  of  this  genus  have  adopted  this  mode  of 
life,  and  that  the  pronotum  is  the  part  of  the  body  that  is 
used  in  excavating  the  burrows,  for  on  examining  some 
specimens  of  P.  refieaoy  Walk.,  and  P.  hebetatay  Sss.  &  Z., 
in  the  British  Museum,  I  found  that  in  these  the  channel 
between  the  pronotal  disk  and  lateral  bands  was  simply 
choked  with  earth.  It  is  not  unreasonable  to  assume  that 
the  heavy  shovel-like  pronotum  of  Pilema  has  been  evolved 
in  response  to  a  change  of  habitat.  Turning  now  to  the 
oth«r  end  of  the  series  of  cockroaches  considered,  we  find 
that  the  species  of  Derocalymma  are  the  most  flattened 
members  of  the  whole  family,  and  in  correspondence  with 
this  depressed  form  it  is  no  surprise  to  learn  that  they  live 
under  heavy  stones.  The  advantage  of  the  flattened  form, 
enabling  the  insects  to  slip  through  narrow  crevices  and  to 
lie  in  security  in  a  circumscribed  shelter  beneath  a  stone  too 
heavy  for  any  but  a  relatively  powerful  enemy  to  move,  is 
obvious ;  and,  again,  it  is  not  unreasonable  to  assume  that 
the  highly  modified  pronotum  of  Derocalymma  is  a  result  of 
a  change  of  habitat.  There  is  no  information  forthcoming  as 
to  the  habits  of  Bantua  and  Cyrtotria ;  some  species  of  the 
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latter  genus  have  the  pronotum  well  adapted  for  digging,  but 
others  have  not,  and  it  would  be  of  the  greatest  interest  to 
learn  if  the  habits  of  the  species  vary  iu  correlation  with  the 
form  of  the  pronotum. 

Bantua  is  intermediate  in  structure  between  Cyrioiria  and 
Derocalymma ;  some  specimens  collected  by  Dr.  LongstaflF  in 
S.  Africa  were  taken  from  beneath  a  log,  which  means,  I 
expect,  that  they  were  lurking  iu  the  rubbish  immediately 
surrounding  the  log,  as  they  are  not  adapted,  like  Dero* 
calymmQj  for  life  beneath  a  heavy  body,  judging  by  their 
facies. 

Finally,  the  question  arises,  has  Derocalymma  originated 
from  a  form  like  Filema,  passing  in  the  course  of  its  evolution 
through  a  BantuaA'ike  stage?  One  is  tempted  to  answer  iu 
the  affirmative,  for  adaptation  to  life  beneath  stones  could 
have  been  brought  about  by  mere  flattening  of  a  generalized 
type  of  cockroach  with  a  simple  form  of  pronotum,  as  has 
indeed  occurred  in  the  Australian  genus  Untscosoma,  super- 
ficially similar  to  Derocalymma^  but  structurally  widely 
different.  The  highly  modified  pronotum  of  Derocalymma 
has  resulted  from  the  flattening  not  of  a  simple  form  of  pro- 
notum, but  of  a  complex  form  with  lateral  bands  ;  the  lateral 
bands  in  Pilema  are  the  most  essential  parts  of  the  exca- 
vating organ,  the  pronotum ;  but  they  can  serve  no  useful 
purpose  in  species  that  do  not  burrow  into  the  ground,  and 
the  manner  of  their  modification  in  response  to  a  different 
habit  of  life  is  shown  in  the  genus  Bantua,  and  especially  in 
the  new  species  of  that  genus  described  below,  the  final  step 
in  the  process  being  exhibited  by  Derocalymma. 

Genus  Bantua,  nov. 

Cyrtotria,  Saussure  and  Zehntner  (nee  StIU),  Rev.  Suisse  Zool.  iii.  p.  28 
(ltt96). 

Differs  from  Filema^  Sauss.,  and  Gyrtotria,  Stll,  in  the 
form  of  the  pronotum,  the  lateral  bands  being  bent  under  the 
disk  and  forming  an  acute  angle  with  it;  the  margin  of  the 
pronotal  disk  forms  the  outer  margin  of  the  pronotum.  In 
the  female  the  posterior  angles  of  the  pronotum  are  more  or 
less  produced  backwards.  Differs  from  the  genus  Dero^ 
calymmay  Burm.,  by  the  less  complete  bending  under  of  the 
lateral  bands  of  the  pronotum,  by  the  membranous  tegmina 
of  the  male^  and  the  backwardly  produced  posterior  angles  of 
the  pronotum  in  the  female. 

Type  of  genus.  Fcrisphceria  dispar,  Burm. 
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Bantua  ferox,  sp.  n.     (PI.  X.  fig.  25.) 

? .  Piceous,  nit  id.  Head  cnbrate-puncfate  ;  distance 
apart  of  eyes  less  than  length  of  first  antennal  joint ;  antennae 
castaneous ;  ocelli,  labrum^  and  maxillary  palpi  rufo-testa- 
ceous.  Pronotuin  rugose,  lateral  bands  anteriorly  deflected 
inwards,  posteriorly  strongly  produced  backwards,  and  bent 
downwards  at  a  right  angle  to  the  disk  of  the  pronntum ;  a 
broad  channel  dorsally  separates  the  posterior  part  of  the 
band  from  the  disk;  the  disk  of  the  pronotum  anteriorly  u 
tuberculate,  posteriorly  with  a  few  deep  punctures,  posterior 
margin  dentate.  Mesonotura  rugose,  cribrate-punctate ; 
posterior  angles  tumid,  produced,  anterior  angles  depressed 
and  fitting  beneath  the  posterior  angles  of  the  pronotum. 
Metanotum  less  deeply  punctate;  posterior  angles  tumid, 
produced.  Abdomen  rather  wider  than  thorax,  finely  punc- 
tate above  and  beneath,  a  narrow  anterior  zone  on  eacli 
tergite  and  sternite  impunctate;  supra-anal  lamina  trape- 
zoidal, posterior  margin  slightly  reflected.     Cerci  testaceous. 

Total  length  27*8  mm.;  pronotum  8x10  mm. 

Nyika  Mts.,  6000-7000  feet,  Nyasaland  (A.  Whyte,  July 
1896). 

Type  in  the  British  Museum. 

The  pronotal  structure  of  this  species  is  of  great  interest, 
for  whilst  anteriorly  the  lateral  bands  lie  under  the  disk, 
forming  a  very  acute  angle  with  it,  as  is  characteristic  of  a 
typical  Baniua^  posteriorly  they  are  vertical  and  form  more 
or  less  of  a  right  angle  with  the  disk,  as  is  characteristic  of  a 
typical  Filema,  Correlated  with  this  torsion  of  the  lateral 
bands  is  the  entire  absence  of  the  pronotal  gutter  or  channel 
anteriorly,  whilst  posteriorly  it  is  deep  and  plainly  visible. 
The  Btructure  illustrates  quite  clearly  that  the  bending  under 
the  disk  of  the  lateral  bands  brings  about  the  obliteration  of 
the  gutter ;  speaking  rather  metaphorically,  the  material  of 
which  the  pronotum  is  composed  is  stretched  taut  by  the 
rotation  inwards  of  the  lateral  bands,  so  that  the  told  in  the 
material  disappears ;  where  the  rotation  is  of  less  extent  there 
is  enough  material  to  form  a  fold  or  channel.  A  diagram- 
matic section  through  the  front  part  of  the  pronotum  of 
B.ferox  will  resemble  PL  IX.  tig.  10,  D,  but  a  similar  section 
through  the  hinder  part  will  resemble  PI.  IX.  fig.  10,  C. 

Genus  Pilema,  Sauss. 
Pilema  mombasce^  sp.  n.     (PI.  X.  figs.  22,  23.) 
?  .  Piceous,  nitid.     Head  with  face  rugose  and  slightly 
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punctate;  eyes  very  close  together;  antennae  and  labrum 
costaneous,  maxillary  palpi  rufo-testaceous ;  ocelli  not  visible. 
Pronotuui  above  with  disk  rugose,  punctate  and  anteriorly 
tuberculate ;  anteriorly  obtusely  carinate^  anterior  margin 
reflected  slightly,  lateral  bands  anteriorly  deflected  down- 
wards, but  not  so  much  as  in  Bantuaferox;  the  channel 
between  the  disk  and  the  lateral  bands  wide  and  shallow; 
posteriorly  the  lateral  bands  are  produced  as  in  Pilema 
rfcnto^a,  Sauas.  &  Zehnt. ;  posterior  margin  dentate.  Meso- 
and  metanotuni  cribrate-punctate,  with  smooth  interspaces 
and  a  median  carina,  posterior  angles  slightly  produced. 
Abdomen  not  wider  than  thorax,  obsoletely  punctate  above 
and  beneath ;  an  anterior  zone  on  each  tergite  and  stern  ite 
impunctate;  supra-;inal  lamina  trapezoidal.  Gerci  and  legs 
castaneous. 

Total  length  28  mm.;  pronotum  8*5 x 8*9  mm. 

Mombasa  (1   ?  ). 

Type  in  the  British  Museum. 

The  species  is  in  its  pronotal  structure  intermediate  between 
Bantuaferox  and  typical  Pilema. 

Genus  Ctbtotria,  Stil. 

Stenopilema,  Sauss.  Ann.  Mus.  Civ.  Genova,  xixv.  p.  87  (1895) ;  Sauss. 

&  Zehnt.  Rev.  Suisse  Zool.  iil  p.  25  (1895). 
Thysanoblatla,  Kirby,  Ann.  &  Mag.  Nat.  Hist.  (7)  xii.  p.  380  (1903). 

The  type  of  the  genus  is  C.  gibbicoUis,  St&l,  and  this  species 
is  undoubtedly  congeneric  with  the  species  included  in  Steno^ 
pilema  by  de  Saussure  and  Zehntner.  Thysanoblatta  was 
founded  on  a  species  characterized  by  an  erect  pubescence, 
but  otherwise  diff'ering  in  small  details  only  from  typical 
species  of  Stenopiiema  ;  and  1  have  no  hesitation  in  sinking 
it  as  a  synonym  of  Cyrtotria.  There  has  been  an  excessive 
multiplication  of  genera  in  this  subfamily  of  Blattidse,  and 
much  confusion  has  resulted  therefrom. 

The  species  of  Cyrtotria  are  very  difficult  to  identify  from 
descriptions,  for  it  is  not  easy  to  express  in  writing  the  subtle 
differences  in  the  form  of  the  pronotum  presented  by  the 
different  species.  I  have  examined  nearly  all  the  types^  and 
have  drawn  up  a  synoptical  key  to  the  species,  which, 
together  with  the  figures,  will  I  hope  render  the  determination 
of  the  species  easier  than  heretofore. 

Two  species  of  the  genus,  C.  laU'pennis,  Kirby,  and  C. pallia 
cornisy  Kirby,  present  a  remarkable  moditication  of  the 
pronotum^  which  appears  to  have  been  overlooked  by  the 
deficribcr.     The  disk  of  tlie  pronotum  on  each  side  is  perfo- 
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rated   by  three    (latipennis)   or  two   (paUicornis)   pores  of 
relatively  large  size  and  semilunar  in  shape  ;  the  tongue  of 
chitin  projecting  into  the  crescentic  pores   is   tuberculate  in 
pailtcorntSj  lut  simple  in  latipennis.     It  is  di£5cult  even  to 
guess  at  the  function  of  these  pores.     Since  they  occur  in 
both  sexes,  it  is  evident  that  they  are  not   secondary  sexual 
structures ;  but  it  is  just  possible  that  they  are  connected 
with  prothoracic  repugnatorial  glands,  though  such  have  not 
yet  been  shown  to  occur  in   the  Blattidas.     The   pronot^l 
integument  appears  to  be  double  in  the  region  of  these  pore^, 
and  the  pores  appear  to  lead  into  a  cavity  existing  between 
the  upper  and  lower  layers,  and  not  to  perforate  the  entire 
integument,  for  a  bristle  passed  through  one  of  them  does  not 
emerge  on    the   ventral   side   of  the  prouotum.       Without 
dissection  it  is  not  possible  to  be  certain  as  to  the  relation  of 
the  parts,  and  the  pores  may  be  merely  the   entrances  ta 
invaginated  cavities  in  the  thickness  of  the  pronotal  chitin. 

Key  to  the  Species. 

Males, 

1.  ProDotum  and  abdomen  with  erect  pubes- 
cence. [E.  Afn'oL) 

2.  PrODOtum  with  large  lateral  pores latipennisy  Kixby.    (Brit. 

2'.  ProDotum  without  large  lateral  pores.,     macra,  Stfil.    (S.Africa.) 
1'.  ProDotum  and  abdomen  not  pubescent.  [boon.j 

2.  Posterior  margin  of  pronotum  dentate  .    scabricoUUy  Geist.    (6a- 
2'.  Posterior  margin  of  pronotum  not  den- 
Ute. 
S.  Tegmina  scarcely  exceeding  the  apex 

of  the  abdomen    gibbicoUis,  S\SL    (Ntt«l.) 

S'.  Tegmina  considerably  exceeding  the 
apex  of  the  abdomen. 
4.  Small  species  (total  length  about  [Afiics.) 

88  mm.)    poduri/ormis,  Walk.    (S. 

4'.  Larger  species. 

6.  Tegmina  pale  testaceous,  casta-      [E.  Africa,  Somaliland.) 

neous  at  case   capucina,  Gerst    (Germ. 

5'.  Tegmina  uniform  castaneous   • .     marshaili,  sp.  n.    (Rhp* 

Fetntdee, 

1.  Body  slender,  elongate :  species  of  small 

size.  [Africa.) 

2.  Pronotum  much  longer  than  broad  ....    podurtformU^  Walk.    (S* 
2'.  Pronotum  scarcely  longer  than  broad 

or  as  broad  as  long.  [(SomaUland.) 

S.  Abdominal  segments  scabrous graniger^  Sauss.  &  Zebnt. 

8'.  Abdominal  segments  smooth ngasa,  sp.  n.    (Nyasa- 

r.  Body  less  slender,  abdomen  sometimes  [land.) 

ampliated :  species  of  lajger  size. 
2.  Pronotum  distinctly  broader  than  bng. 


Digitized  by 


Google 


Genera  and  Spedes  of  Blattidae.  1 69 

\,  Lateral  bands  of  pronotum  narrow, 

no  pores  in  pronotal  channel gibbicoUis,  Stal. 

V.  Lateral  bands  of  pronotum  broader,  17^^'^ 

two  large  pores  in  pronotal  channel,    /yo/^icomw,  Kirby.  (Trans- 
Pronotum  as  long  as  broad  or  longer 

than  broad.  -n  *  *  .     x 

3.  Lateral    bands    of    pronotum    very    [Zambesi, Port. E.  Africa.) 
broad,  anterior  margin  reflected    . .    jalUe,  Gig.-Tos.     (Upper 
3'.  Lateral  bands  narrower. 

4.  Lateral  bands  closely  adpressed  to 

disk  of  pronotum . .' capucina,  Gerst. 

4'.  Lateral  bands  not  closely  adpressed 

to  disk  of  pronotum.  . 

6.  Lower  border    of  lateral  bands  [desia.) 

not  dentate marshaUi,  sp.  n.     (Rho- 

6'.  Lower  border  of  lateral  bands  [Africa.) 

dentate scabricoUis,  Gerst.    (West 

Species  of  doubtful  position. 
'erutph€triafusca,  Burm.,  and  P.  gracilis,  Burm. 

1.   Cyrtotria  latipennisy  Kiihy.     (PI.  X.  fig.  2 L) 

'hysanMaUa  latiptrmis,  Kirby,  Ann.  &  Mag.  Nat.  Hist.  (7)  xii.  p.  380 
(1903). 

rhe  following  may  be  added  to  the  original  description  :— 
<J .  Eyes  touching  on  vertex  of  head.  Palpi,  margin  of 
►rum,  ocelli,  and  base  of  antennae  testaceous.  Head 
jtaneous,  punctate.  Pronotum  coarsely  reticulate-punctate, 
th  some  smooth  interspaces ;  lateral  bands  rather  narrow, 
t  closely  adpressed  to  disk,  channel  wide  and  shallow  ; 
ree  large  crescentic  pores  on  each  side  of  the  disk  ;  poste 
>r  margin  slightly  dentate,  anterior  margin  slightly  re- 
cted ;  disk  anteriorly  carinate. 

Length  of  body  20-8  mm.  ;  length  of  tegmina  21  mm. ; 
onotum  6*1  X  6  mm* 
British  E.  Africa. 
Type  in  the  British  Museum. 

2.  Cyriotrta  macra,  St&l.     (PI.  X.  fig.  11.) 

Isehnoptera  macra,  St&l,  CEfv.  Vet.-Akad.  Forh.  xiii.  p.  166  (1866). 
Deroealymma  (Cyrtotria)  macra,  St&l,  /.  c.  xxTiii.  p.  380  (1871). 

Description  of  type. —  (J .  Head  castaneous  j  eyes  close 
gether,  their  distance  apart  equal  to  the  breadth  of  the  first 
ntennal  joint.  Pronotum  reticulate-punctate,  with  a  long 
rect  scattered  pubescence,  pale  testaceous  in  colour.  Lateral 
ands  of  pronotum  not  very  broad,  closely  applied  to  the  disk, 
tiannel  very  narrow*     Tegmina  hyaline,  castaneous  at  base. 
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Wings  Iijaline ;  ulnar  vein  8-ramose,  only  tlirce  of  tlic 
brandies  being  complete.  Abdomen  castaneous,  ventrally 
villi  scattered  erect  pubescence.  Legs  testaceous,  with 
scattered  erect  hairs. 

Total  length  15*9  mm. ;  length  of  body  12  mm. ;  length  of 
tegmina  11*8  mm. ;  pronotum  3*1  x  3  mm. 

Hob.  Caffraria  {J.  Wahlberg). 

Type  in  Stockholm  Mus. 

Tills  is  one  of  the  smallest  species  of  the  genus. 

3.  Cyrtotna  gtbUcolUs^  Stil.     (PL  X.  fig.  12.) 

Ischnoptera  gMkollU,  St&l  CEfv.  Vet-Akad.  Forh.  xiiL  p.  166  (1856). 

Peritpkteria  elateroides,  Walker,  Cat.  Blatt.  Brit.  Mus-  p.  176  (1868). 

Perisph€tria  linearis.  Walker,  /.  c.  p.  17G  (1868). 

Peri^>haria  cylindnca,  Walker,  /.  c.  p.  176  (1868). 

Derocaiymma  {CyrUdria)  giMcoUin,  Stil,  L  c.  xxviii.  p.  380  (1871). 

<y  (type).  Head  castaneous ;  eyes  approximate ;  moatli- 
parts  testaceous;  antennie  infuscated^  testaceous  at  base. 
Pronotum  as  broad  as  long,  coarsely  cribrate-punctate,  with 
smooth  interspaces  ;  castaneous,  anteriorly  testaceous  ;  lateral 
bands  narrow,  not  very  closely  adpressed  to  disk,  an  anterior 
carina.  Tegmina  not  exceeding  the  body  by  much,  rafo- 
castaneous  in  basal  third,  remainder  flavo-hyaline;  veins 
testaceous.  Wings  clear  hyaline ;  ulnar  with  ten  brandies, 
eight  of  which  are  incomplete.  Abdomen  castaneous,  mar- 
gined with  testaceous  ;  subgenital  lamina  irregular,  with  one 
style ;  cer^i  flavo- testaceous.  Femora  and  coxas  rufo- 
castaneous ;  tibiae  and  tarsi  testaceous. 

?  (type).  Piceous,  nitid,  sparsely  punctate.  Head  piceous, 
mouth-parts  and  antennse  testaceous.  Lateral  borders  ot 
pronotum  very  narrow,  scarcely  elevated,  closely  adpressed 
to  disk;  no  anterior  carina.  Abdomen  slightly  ampliated; 
supra-anal  lamina  trapezoidal ;  cerci  very  short,  flavid ;  kga 
rufo-castaneous. 

cf .  Total  length  16*8  mm.;  length  of  body  14  mm.; 
length  of  tegmina  14  mm.;  pronotum  4'9  x  5  mm. 

?  .  Total  length  13  mm.;  pronotum  3'5x4'5  mm. 

Caffraria  {J.  Wahlberg,  types  in  Stockholm  Museum); 
Natal  (elateroides^  cylindrtca,  and  linearis^  types  in  Britisli 
Museum)  ;  Colenso  (G.  Longstaff^  Oxford  Museum). 

I  have  compared  the  types  of  all  the  species  enumerated 
in  the  synonymy,  and  though  at  first  I  was  inclined  to  regard 
cylindrica  as  distinct,  1  have  now  come  to  the  conclusion 
tiiat  it  is  a  fully  adult  form,  whereas  gibbicollis  was  de- 
scribed from  an  incompletely  mature  form.     1  have  had  tlie 
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vantage  of  examining  a  very  long  series  of  C.  capucina^ 
rst.,  taken  by  Dr.  Y.  Sjostedt  in  the  Kilimanjaro  district, 
i  1  am  convinced  that  the  shape  of  the  abdomen  (ampliated 
not  ampliated)  is  a  character  of  no  importance  in  discri- 
nating  between  species  of  this  genus,  for  it  varies  with  the 
t  of  the  insect  and  is  largely  affected  by  the  way  in  whicii 
\  specimens  are  dried  or  killed.  Some  of  Dr.  Sjostedt's 
implea  were  almost  completely  cylindrical,  others  had  the 
Joriien  distinctly  ampliated ;  yet  there  could  be  no  doubt 
it  all  were  referable  to  the  same  species.  Similarly,  apart 
ui  its  size  and  the  shape  of  the  abdomen,  (7.  cytindrica, 
alk.,  differs  in  nowise  from  (7.  gibbicolUs^  St&l. 

4.   Cyrtotria  capucina^  Gerst.     (PI.  X.  fig.  13.) 

Oeroccdytmna  ca/wcuta,  Gerstaecker,  Arch.  Naturg.  xxv.  p.  207  (1861 ) ; 

Von  der  DeckeD,  Reis.  in  Ost-Afrika,  iiL  (2)  p.  8,  pi.  i.  ^q,  4  (187oJ. 
^tenoytlema  somaliy  Saussure,  Ann.  Mu8.  GenoTa,  xxzv.  p.  88  (1895) ; 

Sauasure  and  Zehntner,  Kev.  Suisse  Zool.  iii.  p.  27  (1895). 

To  be  distinguished  from  (7.  ffibbicoUts,  Stal,  by  the  an- 
inai  testaceous  at  the  base,  by  the  proportions  and  shape  of 
i  pronotum,  the  lateral  bands  ot  which  are  broader  and 
teriorly  are  more  separated  from  the  disk.  I  have 
aniined  the  type  of  C.  sonialij  Saiiss.,  which  proves  to  be 
mticai  \\ith  Gerstaecker's  species. 
?  .  Total  length  18-18*5  mm.;  pronotum  5x5  mm. 
The  male  will  be  described  in  a  forthcoming  memoir  on 
&  Blattidai  of  Mt.  Kilimanjaro. 

Hab.  German  East  Africa,  Mt.  Kilimanjaro,  and  Somali- 
id. 

Type  of  capucina  in  the  Berlin  Museum  ;  type  of  aomali 
the  Museo  Civico  di  Storia  Naturale,  Genoa. 

5.   Cyrtotria  pallicornis,  Kirby.     (PI.  X,  fig.  16.) 

Stenopilema  pallicomis,  Kirbv,  Ann.  &  Mag.  Nat.  Hist.  (7)  v.  p.  290 
(ItXX)). 

The  following  may  be  added  to  the  original  description  : — 
$  .  Ficeous,  nitid,  cribrate-pnnctate.  Head  and  antennae 
staneous,  mouth-parts  rufo-castaneous.  Pronotum  slightly 
oader  than  long  ;  lateral  bands  narrow,  slightly  elevated, 
>t  closely  adpressed  to  disk  ;  pronotal  channel  wide ;  two 
rge  crescentic  pores,  close  together,  on  each  side  of  the 
sk  ;  posterior  angles  produced,  disk  anteriorly  carinate. 
bdomen  less  strongly  punctate  than  the  thorax.  Coxsc  and 
mora  piceous ;  tibiae  rufo-castaneous  ;  tarsi  testaceous. 
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Total  length  13  mm. ;  pronofura  4*5  x  6  mm. 
Pretoria  (  W.  L.  Distant) ;  Zoutpansberg,  Transvaal  (J.  P, 
Cregoe) . 
Type  in  the  British  Museum. 

6.   Cyrtotrta  podurtformts^  Wlk.     (PI.  X.  fig.  14.) 

Perispharia  podunfonnis^  Walker,  Cat.  Blatt.  Brit  Mus.  p.  175  (1868). 
PerispluBria  poduroides,  Walker,  /.  c.  p.  176  (^1868)  (larva). 
Stenopilema  nuicilenta,  Saussure  and  Zehntuer,  Re?.  Suisse  ZooL  iii. 
p.  26,  pi.  i.  ^g.  3  (1896). 

I  have  compared  the  tjpes  of  poduri/ormis  and  macilenta, 
and  iind  them  to  be  identical ;  poduroides  is  a  larva.  It  is 
possible  tliat  the  species  is  the  same  as  gracilis,  Burm.,  but  I 
cannot  be  certain  on  this  point  without  consulting  Bur- 
meister's  type.  The  small  size,  narrow  cylindrical  shape, 
the  somewhat  flattened  pronotum^  much  longer  than  broad 
and  with  the  lateral  banas  adpressed  to  the  disk  at  the  base 
only,  are  the  chief  characters  of  this  species.  I  append  a 
description  of  what  I  consider  to  be  the  male  of  this  species : — 

i  •  Bufo-castaneous.  Head  castaneous,  distance  apart  of 
eyes  equal  to  breadth  of  first  antennal  joint.  Pronotum 
coarsely  cribrate-punctate,  with  a  few  smooth  interspaces, 
carinate  throughout  its  length,  lateral  bands  not  closely 
adpressed  to  the  disk ;  posterior  angles  not  produced,  anterior 
and  posterior  margin  slightly  reflexed.  A  very  fine,  short, 
erect  pubescence  on  the  disk  of  the  pronotum.  Tegmina 
considerably  exceeding  the  apex  of  the  abdomen,  paler  towards 
apex.  Abdomen  castaneous  beneath,  except  at  base,  which 
is  testaceous*     Legs  and  cerci  testaceous. 

Total  length  37-5  mm. ;  length  of  body  15  mm. ;  length 
of  tegmina  15  mm. ;  pronotum  4x3  mm. 

Damaraland ;  Natal ;  Cape  Colony. 

(J  type  in  the  Oxford  Museum ;  ?  type  of  poduri/ormis  iu 
British  Museum  ;    $  type  of  macilenta  in  Geneva  Museum. 

7.   Cyrtotria  graniger^  Sauss.  &  Zehnt. 

Stenopilema  ffraniffer,  Saussure  and  Zehntner,  Rev.  Suisse  Zool.  iii. 
p.  26  (1895). 

I  do  not  know  where  the  type  of  this  species  has  been 
deposited  ;  it  is  not  in  the  Geneva  Museum.  The  key  to  the 
species  shows  how  graniger  may  be  distinguished  from  its 
ally  poduri/ormis. 
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(J.  Castaneous.  Head  piceous;  ocelli,  basal  joint  of 
tennfe,  and  mouth-parts  testaceous.  Eyes  approximated, 
onotum  as  long  as  broad,  punctate  and  rugulose ;  anterior 
irgin  scarcely  reflected ;  lateral  bands  narrow,  not  adpressed 

the  disk  of  the  pronotum^  posterior  margin  slightly 
ivated,  posterior  angles  not  produced.  Tegmina  not  ex- 
uding body  by  muco,  apical  half  hyaline  suffused  with 
staneous;  veins  fuscous.  Wings  hyaline,  anterior  part 
ffused  slightly  with  castaneous;  ulnar  vein  with  nine 
anches,  only  three  of  which  reach  the  apex  of  the  wing, 
bdomen  above  testaceous  at  base,  becoming  castaneous 
wards  apex,  beneath  castaneous;  supra-anal  lamina  sub- 
ladrate,  angles  rounded,  subgenital  lamina  produced,  irre- 
ilar,  margined  with  testaceous;  one  style.  [Cerci  muti- 
led.]     Legs  rafo-castaneous. 

? .  Piceous,  nitid,  cribrately  punctate.  Head  piceous, 
[)uth. parts  castaneous.  Pronotum  with  lateral  bands 
oderately  broad,  not  adpressed  to  disk  of  pronotum,  anterior 
argin  scarcely  reflected,  pronotal  channel  broad  and  shallow, 
(Sterior  angles  produced,  disk  anteriorly  with  a  slight  keel, 
bdomen  posteriorly  slightly  ampliated.  Cox«  piceous  ; 
mora  and  tibisB  castaneous* 

(J.  Total  length  26  mm.;  length  of  body  22*5  mm.; 
[igth  of  tegmina  20  mm.  ;  pronotum  5x5  mm. 

$ .  Total  length  22  mm* ;  pronotum  6x6  mm. 
Salisbury,  Rhodesia  ((?.  A.  K.  Marshall),  S  (J  (J  and  1  ?  . 
Types  ( cf  and  2  )  in  the  Oxford  Museum. 
Allied  to    C.  poduriforrnisy  but  differs,  inter  alia,  by  its 
uch  larger  size. 
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9.   Cyrtotria  nyasce,  sp.  n.     (PI.  X.  flg.  17.) 

?  .  Piceous,  nitid,  narrow  and  cylindrical.  Head  casta- 
50U8,  with  very  few  punctures;  eyes  wide  apart ;  palpi  and 
argin  of  labrum  testaceous.  Thorax  cribrate- punctate, 
}dominal  segments  smooth.  Pronotum  rounded  and  very 
mvex ;  lateral  bands  rather  broad,  closely  adpressed  to  disk, 
ightly  produced  backwards,  anterior  margin  not  reflected  ; 
isk  not  carinate.  Supra-anal  lamina  rounded;  posterior 
argin  reflected,  punctate.     Legs  and  cerci  testaceous. 

Total  length  15  mm.;  pronotum  4*2x4  mm. 

Nyasaland  {A,  Whyte). 

Type  in  the  British  Museum. 
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Tlie  blunt  convex  pronotuin  makss  this  an  easily  reco'»- 
nizable  species.  ^ 

10.  CyrtotriajallcB,  Giglio-Tos.     (PL  X.  fig.  19.) 
Stmopilema  folia,  Giglio-Tos,  Boll.  Mus.  Torino,  xxii.  no.  563,  p.  4 

Upper  Zambesi  (Jalla) ;  Portuguese  East  Africa  {Swyn- 
nerton)  ;  Rliodesia  (Deutsclie  Eiit.  Nat.  Mus.). 

Type  in  the  Turin  Museum. 

The  species  is  distinguished  by  the  strongly  reflected 
anterior  margin  of  the  pronotum,  which  is  continuous  with 
the  lateral  bands,  so  that  these  are  connected  with  each  other, 
wlien  viewed  from  the  ventral  side.  The  lateral  bands  of  the 
pronotum  are  bent  down  anteriorly  at  more  than  a  right 
angle  to  the  disk. 

11.   Cyrlotria  scabricoUu/j  Gerst. 
(PI.  X.  figs.  18,  24.) 

Derocafymma  {Curtotria)scdbricoUU,  Qerstaecker,  Mitt.  Ver.  Vorpomm. 
xiv.  p.  34  (1883). 

Gaboon  {Buchholz) ;  Cameroons  (Conradf). 

This,  the  only  West-Afiican  representative  of  the  genus, 
can  be  distinguished  by  the  rugose  and  tuberculate  pronotum 
with  reflected  and  dentate  posterior  margin  in  the  male  and 
the  dentate  lower  margin  of  the  lateral  bands  in  the  female. 

The  following  is  a  description  of  the  female  :-* 

Piceous.  Head  castaneous,  finely  punctate.  Antennas 
testaceous  at  base,  remainder  castaneous.  Pronotum  coarsely 
tuberculate  and  punctate,  anterior  margin  reflected;  lateral 
bands  finely  tuberculate,  rather  broad,  anteriorly  bent  down 
at  more  than  a  right  angle  to  the  disk,  not  closely  adpressed 
to  disk,  the  pronotal  channel  being  wide  and  shallow,  poste- 
riorly produced,  their  lower  border  dentate;  from  the  ventral 
aspect  the  lateral  bands  are  seen  to  be  in  communication  with 
each  other  anteriorly,  as  in  C.jallce,  Gig.-Tos;  disk  carinate, 
posterior  margin  dentate.  Meso-  and  metanotum  carinate, 
punctate,  and  with  a  few  tubercles.  Abdomen  very  finely 
punctate. 

Total  length  16  mm.;  pronotum  4*9x4  mm.  ;  pronotum, 
cf,  4*4x4  mm. 

^  type  in  Greifswald  Museum ;  ?  type  in  Deutsche 
Eutomologische  National  Museum. 
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Genus  Platysilpha,  no  v. 

Allied  to  Derocalymmay  Burm.,  but  raucli  broader,  pro- 
otuin  about  twice  broader  tUan  long,  c?  with  tegmina 
iduced,  quadrate^  extending  to  the  middle  of  the  second 
bdominal  tergite,  marginal  field  very  broad.  Wings  rudi- 
lentarjr.  Meso-  and  metanotum  only  half  the  breadth  of  the 
ronotum^  and  first  abdominal  segment  narrower  than  second ; 
ubgenital  lamina  transverse ;  styles  absent.  ?  very  like 
l  of  Derocalymma^  but  broader  and  oval. 

Type.  Periaphcena  murinaj  Walk. 

The  male  of  this  species,  when  the  tegmina  are  removed, 
resents  the  remarkable  outline  shown  in  the  tigure,  suggesting 
liat  the  flattened  broad  insect  has  developed  from  a  narrow 
orm  such  as  Derocalymma  porcellio,  Gerst.,  the  mesonotam, 
letanotum,  and  tirst  abdominal  segment  retaining  the  primi- 
ive  narrowness.  The  marginal  fields  of  the  tegmina  have 
roadened  relatively  much  more  than  the  discoidal  field,  and 
;  18  these  which  fill  the  gap  between  the  posterior  margin  of 
lie  pronotum  and  second  abdominal  tergite  ;  the  tegmina  are 
apable  of  only  the  most  restricted  movement  outwards,  and 
1  the  living  insects  are  doubtless  never  moved  at  all. 

In  the  female,  owing  to  the  absence  of  tegmina,  the  thoracic 
nd  abdominal  segments  are  all  equally  broad ;  it  is  the 
roadening  of  the  tegmina  in  the  male  which  appears  to  have 
reventcd  the  broadening  of  the  segments  that  they  cover. 


Platysilpha  murina,  Walk.     (PI.  X.  fig.  20.) 
PerUphtBria  murina,  Walker,  Cat.  Blatt.  Brit.  Mus.  p.  178  (1868). 

cf .  Fuscous,  with  fine  scale-like  pubescence  above.  Head 
nd  antenna)  piceous  ;  eyes  approximated.  Pronotum  poste- 
iorly  truncate ;  posterior  angles  acute,  disk  cucullate,  margins 
imcllar,  anteriorly  slightly  carinate.  Scutellum  prominent, 
egmina  castaneous,  rugose,  posteriorly  emarginate,  radial 
ein  beneath  prominent,  keeled.  Wings  shorter  than 
egmina,  infuscated.  Eight  abdominal  tergites  visible,  first 
>  sixth  divided  by  a  transverse  suture  into  a  broad  anterior 
[)rtion  and  a  narrow  posterior  portion  ;  posterior  angles  of 
II  the  tergites  produced.  8u|)ra-anal  lamina  quadrate, 
erci  very  short.  Abdomen  beneath  piceous,  nitid  ;  sternites 
liling  to  reach  lateral  margins  owing  to  overlapping  of  the 
rgites  ;  subgenital  lamina  transverse.     Legs  piceous. 

?  .  Similar  to  (J,  but  with  a  rust-red  pubescence  above; 
esonotum,  metaiwtum,  and  first  abdominal  segment  not 
larctate.     Subgenital  lamina  ample. 
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cJ .  Length  of  body  22  mm. ;  tegmi 
notuin  7  X  12  mm. 

?  .  Lengtli  of  body  27  mm.  ;  pronotu 

E.  Africa    (British   Museum)    [type 
Loangwa  district,  N.E.  Rhodesia  (Oxfon 
4   ?   5  ,  S.  A.  Neave  Coll. 

1  have  no  information  as  to  tlie  habits  i 
but  I  imagine  that  it,  h'ke  the  allied  sfiec 
is  found  under  stones.  Tliis  mode  of  li 
induces  a  flattened  form  with  reduction  < 
broadening  and  flattening  of  tlie  body 
though  to  a  less  extent,  in  such  speci 
phahratQj  Sauss.,  and  lleminaupkctta  . 
Zehntn.  ;  in  these  species  also  the  tegm 
quadrate,  and  the  constriction  of  the  bod 
also  occurred  to  a  certain  extent,  and  on 
it  is  corrchited  with  the  broadenin*^  of  tin 


EXPLANATION  OF  THE  P: 

Plate  IX. 

Fig,    1.  Pronotu m  o{  Protagonista  lugubris^  sp.  i 

Fig.    2.  Supra-anal  lamina  of  cT  of  Protagoimta 

J-\'g,  3.  Right  tegmen  of  Cardax  tvUlegi,  gen. 
radial  vein;  u  =  ulnar  vein  ;  a.u=^an 
posterior  ulnar  vein  ;  w= median  ve 
axillrtry  vein  ;  i/=  dividing  veiu. 

Fig,    4.  Right  wing  of  ditto. 

Fi(/,    0.  Mandible  of  ditto. 

Ftg,    C).  Maxilla  of  ditto. 

Fig,    7.  Tibia  (outer  aspect)  of  ditto. 

Fig,    B.  Apex  of  abdomen  oi  hchioptera  hngda 

Fig.    9.  Wing  oi  Anaplecta  erythronota,  8p.  n. 

Fty.  10.  Diagrammatic  transverse  sections  throu 
A,  tvpical  Blattid  ;  B,  Projtaanota ; 
E,  Derocalymma.     a  =  disk  of  prone 
or  lateral  bands  ;  c  =  tvpical  carinae  ; 


Plate  X. 
1  of  Ctjriotria  macra^  StSl,  ^ , 


Fig.  11.  Pronotum  ^ 

X  4. 
Fig.  12.  Pronotum 

views. 
Fig.  13.  Pronotum 

ventral,  \ 
Fig,  14,  Pronotum  i 

views. 
Fia.  15.  Pronotum  < 

X  3. 
Fiq.  It).  Pronotum  of  Cgriotria  palh'coj-nts,  Kbh} 

X  3. 


of  Cyrtotria  gibhicoUis,  StU 

X  4. 

of    Ctfriotria    eapucina^   Gc 
,  and  lateral  views.     X  3. 
of  C)/rto(ria  poduriformis,  Wl 

X  4. 
L  of  Cyrtotria  marshalliy  sp.  n.j 
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FV.18. 

Fig,  19. 

Fig,  20. 

Fig,  21. 

Fig.  22. 
Fig,  23. 
Fig,  24. 

F^.  25. 


Pronotum  of  Cyriotria  nyasa,  sp.  n.,  $ ,  dorsal  and  lateral  views. 
X  4. 

Pronotum  of  Cyriotria  aeabrioollis,  Gerat.,  c^,  dorsal  and  lateral 
Tiews.     X  4. 

Pronotom  of  Cyrtotria  jalla,  Qig.-Tos,  $ ,  ventral  and  three- 
quarter  views.     X  3. 

PiatysUpha  murinaf  Walk.,  ^ ,  left  tegmen  removed  and  shown 
from  beneath.     X  1^. 

Pronotum  of  Oyrtotria  latipennis,  Kirby,  cJ  >  three-quarter  view, 
X  3. 

Pronotum  of  PUema  mambaaa^  sp.  n.,  2 1  dorsal  view.      X  3. 

Ditto,  ditto,  lateral  view.     X  3. 

Pronotum  of  Cyriotria  scabriooUis,  Gerst.,  $,  dorsal  and 
lateral  views.     X  4. 

Thorax  of  Baniua/erox,  sp.  n.,  $ ,  dorsal  view.     X  3. 
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w  species  of  Blattidae  in  the  collection  of  the 
5che  Entomologische  National-Museum.    (Orthopt.) 
By  R.  Shelford,  M.  A.,  F.  L.  S.  (Oxford). 
(Plate  II.) 

am  indebted  to  Mr.  Sigm.  Schenkling  for  the  oppor- 
of  examining  a  small  collection  of  Blattidae  in  the  Deutsche 

ologische  National-Museum.    The  following  species  *)  appear 

undescribed  previously. 

Genus  Anapleda  Burm. 
Anaplecta  conradti  sp.  n.  (Plate  II,  fig.   1). 

.  Flavo-testaceous ,  disc  of  pronotum  with  two  broad  lon- 
lal  castaneous  vittae,  lateral  margins  broadly  hyaline.  Tegmina 
,0  costals,  joined  by  transverse  venulae,  discoidal  field  with 
;itudinal  sectors,  which  on  the  right  tegmen  join  distally. 
infuscated,  marginal  field  dilated,  7  costal  veins,  radial  vein 
ly  fiexuose,  median  vein  slender,  straight ;  medio-discal 
wice  as  broad  as  medio-ulnar  and  crossed  by  one  trans- 
Qervule,  1"'  axillary  vein  tri-ramose ;  apical  area  parabolic, 
ths  of  total  wing-length,  its  base  not  obtusely  angled,  its 
Lot  emarginate.  Antepenultimate  and  penultimate  abdominal 
s  narrow  and  transverse,  their  posterior  margins  widely 
nate  ;  supra-anal  lamina  trigonal,  on  each  side  an  incrassated 

these  carinae  converge  posteriorly  and  define  a  depression 
bottom    of   which    is    situated    the    scent-gland    opening, 
I  by  two  tufts  of  hair.     Cerci  long,  testaceous, 
otal  length  6,5  mm;  length  of  tegmina  5  mm. 

1  (J,  Kamerun  (Conradt). 
he  wing-venation  in  the  African  Anaplectae  is  very  uniform 
fords  few  characters  for  purposes  of  specific  diagnosis ;  the 
described  species  should  be  readily  recognisable  by  its  colour- 
ed by  the  form  of  the  secondary  sexual  apparatus  of  the 
a    character    which  has  hitherto  not  been  shown  to  occur 

other  species  of  the  genus. 

Genus  Ischnoptera  Burm. 

hanks  to  the  kindness  of  Professor  Dr.  G.  W.  M  ii  1 1  e  r 
[fswald  I  have  been  able  to  examine  several  of  the  types  of 


Except  where  otherwise  stated  the  types  are  in  the  Deutsche 
ilogiscne  National-Museum. 
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the  species  described  by  Gerst. aecl 
Cameroons  district  (Mitt.  Ver.  Vorpomn 
several  of  the  species  referred  in  tha 
Phyllodromia,  belong  really  to  the  gern 
cinuamoniea,  basalis,  puncfifrous,  aegrota  a 
amplicollis  cannot  be  found.  Phyllodrom 
be  referred  to  the  genus   Theganopteryic  (i 

Ischnoptera  basalts ,  Gerst. 
Phyllodromia  basalts  Gerstaecke 

The  male  exhibits  a  most  remarkal 
dary  sexual  characters,  quite  unparall 
members  of  the  genus  or  even  sub -fan 
posterior  angle  of  the  6***  abdominal  te] 
on  either  side  a  narrow  lanceolate  strip 
a  knob  beset  with  fine  setae  ;  these  pre 
the  middle  of  the  supra-anal  lamina.  \ 
beneath  the  6***  ,  the  8**^  tergite  is  fring 
the  9"*  tergite ;  the  supra-anal  lamin 
exceeding  sub -genital  lamina,  it  is  de] 
depression  being  delimited  by  three  carin 
the  opening  of  the  scent-glands  at  the 
tubercle  near  the  centre  of  the  base-1 
asymmetrical,  one  style  (the  left),  a  dee 
Supra-anal  lamina  of  $  subtriangular,  a 
2  (JcJ,    2  $$,   Cameroons    (Deuts^ 

Grenus  Phyllodromia 

Phyllodromia  mirabilis  sp.  K 
S  Head  testaceous,  a  castaneous 
frons  flattened,  maxillary  palpi  very  slenc 
testaceous  at  base,  remainder  fuscous, 
anteriorly  scarcely  covering  vertex  of  \ 
angled,  sides  deflexed,  piceous,  lateral  i 
on  the  posterior  part  of  the  disc,  fusing 
testaceous.  Tegmina  considerably  exce 
abdomen,  castaneous  at  base  becoming 
ginal  area  and  a  transverse  fascia  runn 
apex  of  anal  field,  testaceous;  13  costs 
the  lower  branch  multi ramose,  the  rami 
tegmen,  discoidal  sectors  oblique,  anteric 
posterior  ulnar  simple.  Wings  testace( 
ramose    at    apex,    9 — 10    costals,  ulnar 
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triangle.  Abdomen  testaceous,  tergites  and  sternites 
y  marked  with  castaneous,  7*"*  and  8^  tergites  carinate, 
ning  of  scent-glands  visible ;  supra-anal  lamina  transverse, 
lital  lamina  cucullate,  apex  cleft,  margins  slightly  inflected^ 
tout,  asymmetrical,  sub-triangular,  terminating  in  acute  points 
Brlapping.  Cerci  elongate,  acuminate,  hirsute,  slender,  of  19 
Legs  testaceous;  front  femora  with  a  complete  row  of 
on  anterior  margin  beneath,  the  spines  approximately  equal 
^h ;  formula  of  apical  spines  f,  -f,  |. 

Differs  from  S  in  its  much  smaller  size,  in  the  shorter 
El  which  do  not  exceed  the  apex  of  the  abdomen  by  much ; 
itaceous  spot  on  the  pronotum  does  not  fuse  with  the  lateral 
s ;  tegmina  castaneous  to  apex,  a  testaceous  macula  on  the 
towards  apex;  supra-anal  lamina  cucullate,  triangular, 
lital    lamina    ample ,    semi-orbicular ;    cerci    less    elongate. 

Total  length  19  mm;  length  of  body  13,5  mip ;  length  of 
a   15,8  mm;  pronotum  4,1  mmX6,l  mm. 

Total  length  14  mm;  length  of  body  10,9  mm;  length  of 
a  10,7  mm;  pronotum  3,9  mmX4,5  mm. 

5  d  (?,   1  ?»  Cameroons  (C  o  n  r  a  d  t). 

tie  species  is  closely  allied  to  P.  supellecUHum  Serv.  by  the 
ion  of  the  tegmina,  by  the  flattened  frons,  venation,  form 
ra-anal  lamina  and  by  the  pronounced  sexual  dimorphism  ; 
readily  be  distinguished  by  the  colouration  of  the  pronotum, 
rger  size,  by  the  absence  of  scent-gland  openings  in  the 
nd  by  the  form  of  the  sub-genital  lamina  and  remarkable 
of  the  male. 

hyllodromia  hemerobina,  Gerst.  (1.  c.  p.  57.  1883). 
ae  following  may  be  added  to  Gerstaecker's  des- 
a  of  the  species :  Tegmina  with  13  costals,  discoidal  field 
ited,  anterior  ulnar  multiramose,  posterior  ulnar  simple, 
with  10 — 11  costals,  the  first  6  incrassated,  ulnar  vein 
se.  S  with  supra-anal  lamina  trigonal,  sub-genital  lamina 
large  with  two  symmetrically-placed  slender  styles.  $  with 
nal  lamina  transverse,  sub-genital  lamina  with  the  apex 
P.  centralis  Gerst.  is  very  similar  but  the  supra-anal 
of  the  male  is  transverse,  the  species  moreover  is  larger 
th  the  pronotum  less  heavily  marked. 

^hyllodromia  con  radii  sp.  n.     (Plate  II  fig.  4.) 
Testaceous.     Head   with  frons  and  face  castaneous ;    an- 

testaceous  at  base ,    remainder  fuscous.     Pronotum  trans- 
elliptical  ,    anteriorly    and    posteriorly    truncate ,    with    a 
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regular  castaneous  pattern  on  the  disc, 
and  a  suffusion  in  the  anal  field  eastar 
two  ramose ,  discoidal  area  reticulated, 
ulnar  simple.  Wings  hyaline ,  veins  ca 
first  7  with  their  apices  incrassated 
venulae,  ulnar  5-raniose,  a  small  triangol 
5-ramose.  Abdomen  laterally  margined 
denly  narrows  towards  the  Jipex ;  suj 
produced,  very  narrow  and  pointed ;  su 
with  a  pair  of  minute  styles  at  the 
castaneous  at  the  base  above,  castaneo 
sparsely  armed,  front  pair  with  two  sp 
setae  on  the  anterior  margin  beneath , 
genicular  spine  on  front  femora.  Tibia* 
on  the  outer  aspect. 

Total    length    1 0   mm ;    length    of 
tegmina  8,5  mm;  pronotum  2  mm  X  i 
1  cj,  Cameroons  (Conrad  t). 

Allied  to  P.  hemerobina  Gerst.  but  di 
size  and  by  the  form  of  the  supra-ana 
of  the  male. 

Phyllodromia  neutra  sp.   n. 

cJ.  Testaceous.  Head  castaneous,  i 
notum  trapezoidal ,  anteriorly  and  pos 
margins  hyaline,  disc  rufo-castaneous. 
discoidal  area  not  reticulated ,  sectors 
simple.  Wings  hyaline,  marginal  are? 
castaneous ,  apex  of  mediastinal  vein  ti 
last  2-ramose ,  the  first  6  and  the  me 
at  the  apex  and  joined  by  transverse  ven 
a  triangular  apical  area,  1^^  axillary  4- 
testaceous  ,  opening  of  scent  -  glands  o 
by  a  brush  of  fine  hairs ;  supra-anal  lai 
lamina  with  apex  cleft  in  a  V-shapec 
springing  from  the  apex  on  either  side 
derate,  testaceous.  Front  femora  with  i 
margin  beneath ,  succeeded  distally  by 
other  femora  rather  sparsely  armed , 
X,  1)  tj  ^o  genicular  spine  on  front  fe 

Total    length    10  mm ;    length   of 
tegmina  8  mm  ;   pronotum   2  mm  X  2,5 
1  (?,  Cameroons  (Conrad  t). 
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Phyllodromia  tranalucida  ep.  n, 

Rufo-testaceous.  Pronotum  transversely  elliptic,  posteriorly 
e;  lateral  margins  broadly  hyaline.  Tegmina  hyaline, 
ited  ,  veins  white  ,  interstices  filled  with  rufo  -  testaceous ; 
il  field  broad ,    1 1  costals  the  last  two  ramose ,   discoidal 

oblique,  posterior  ulnar  vein  simple.  Wings  with  veins, 
>nd  marginal  field  rufo-testaceous;  radial  vein  bifurcate 
Else,  the  upper  branch  giving  rise  to  4  costals,  the  lower 

giving  rise  to  3,  the  first  five  costals  incrassated  at  apex, 
t  three  ramose ,  ulnar  vein  5-ramos9 ,  a  triangular  apical 
1*'  axillary  vein  4-ramose.  Supra-anal  lamina  transverse, 
lortly  produced ;  sub-genital  lamina  with  apex  deeply  and 
ly  cleft,  a  short  slender  style  on  either  side  of  the  cleft. 
Qoderate,  pointed.  [Front  femora  missing.] 
)tal  length  14,5  mm;  length  of  body  12  mm;  length  of 
I  12  mm ;  pronotum  3  mm  X  4  mm. 

1  (J,  Cameroons  (Conradt). 
le  nearest  ally  of  the  species  is  P.  pustulosa  Gerst.  but  it 

from  that  by  its  larger  size  and  by  the  absence  of 
ous  dots  from  the  tegmina. 

Phyllodromia  erythronotata  sp,  n. 

Closely  allied  to  P.  albovariegata  mihi  from  Fernando  Po, 
Fers  in  the  following  points  :  —  Head  entirely  rufous.  Pro- 
rufo-testaceous  with  broad  lateral  vittae  castaneous,  lateral 
3  hyaline.  Tegmina  with  10  costals ,  last  two  branched, 
with  9  costals ,  costal  margin  not  flavid ,  apical  triangle 
Sub-genital  lamina  at  apex  carinate,  cleft.  Cerci  castaneous 
I. 

►tal    length    9,1  mm ;    length  of  body  6,3  mm ;    length  of 
\,  7,3  mm;  pronotum  2  mm  X  2,1  mm. 
1  $,  Cameroons  (Conradt). 

is  probable  that  the  males  of  these  two  species  differ 
ich  other  more  than  do  the  females  and  hence  I  think  it 
le  for  the  present  to  keep  the  two  species  separate. 

Genus  lAosUpha  St&l. 

have  recently  had  an  opportunity  of  examining  the  type 
ilpha  pumicata  St&l  and  there  can  be  no  doubt  that  the 
is  not  congeneric  with  Phyllodromia  germanica  L. ;  it  enters 
aturally  the  genus  Pseudectobia  Sauss.  as  re-defined  by  me 
!klag.  Nat.  Hist.  (7)  XIX  p.  36  (1907)];  but  I  find  (1) 
ipparia  Wlk.  antedates  Pseudectobia  Sauss.   (2)  that  Liosilpha 
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may  be  distinguished  from  Lupparia  b 
calated    apical    triangle    to   the  wings 
sinks    as    a    synonym    of  Lupparia  wb 
any  rate  be  considered  as  separate  fn 
species  may  be  referred  to  Uosilpha: 
L,  pumicata  StAl  (Brazil),     Type 
L.  japonka  Shelf.  (Japan). 
L.  alluaudi  Shelf.  (Madagascar). 
L.  laUpennis  Br.  (Ceylon)  and  the 
Lupparia  includes  L.  adimonialis  W 
Sauss.  (Mauritius). 

Liostlpha  hicolor  sp.  n. 

$.  Flavo-testaceous  ,  nitid  ,  rathe 
rather  close  together,  a  castaneous  be 
with  basal  joint  testaceous,  remaining 
to  rufous.  Pronotum  trapezoidal,  post 
Tegmina  extending  slightly  beyond  a 
area  very  broad ,  10  costals ,  the  last 
sectors  oblique,  posterior  ulnar  simp 
with  flavo-testaceous,  mediastinal  vein  I 
ulnar  vein  9 -ramose  ,  no  triangular  £ 
ramose.  'Abdomen  castaneous  above, 
lamina  produced  triangular,  rufous;  a 
the  sternites  posteriorly  and  laterally 
sub-genital  lamina  semi-orbicular ,  not 
of  14  joints,  elongate,  acuminate,  fus< 
Femora  and  coxae  testaceous ,  tibiae  i 
femora  with  a  complete  row  of  spines 
formula  of  apical  spines  f »  t  >  t  »  ^< 
femora. 

Total  length  17  mm;  length  ol 
tegmina  14  mm ;  pronotum  4,9  mm  > 
1   $,  Cameroons  (C  o  n  r  a  d  t). 

The  bicolorous  legs  and  banded  j 
spicuous  species.  A  male  also  from 
collection  of  Seiior  Ign.  Bolivar,  i 
the  supra -anal  lamina  is  strongly  pri 
the  sub-genital  lamina  which  is  as3rmi 
an  unequal  pair  of  styles ,  the  right 
the  left  long ,  strongly  chitinised  and 
of  the  lamina  is  grooved  to  receive  tl 
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Genns  Homalosilpha  Stdl. 
Homalosilpha  cruralis  sp.  n.     (Plate  II  fig.  8c.) 

?.  Head  piceous,  a  rufou3  band  between  the  ocelli,  labnim 
eous ;  antennae  rufous.  Pronotum  discoidal ,  sides  not  de- 
,  greatest  width  behind  the  middle ,  anteriorly  somewhat 
ate ,  posteriorly  very  obtusely  angled ;  testaceous ,  a  curved 
liar  vitta  on  either  side  of  the  disc ,  two  spots  near  the 
J  of  the  disc ,  posterior  angles  castaneous.  Tegmina  pro- 
g  considerably  beyond  apex  of  abdomen ,  castaneous ,  the 
nal  area  and  apex  much  paler.  Wings  fiavo-hyaline.  Ab- 
1  above  and  beneath  piceous,  nitid,  supra-anal  lamina  pro- 
,  deeply  and  triangularly  notched  at  apex.  Cerci  long, 
3.  Legs  with  coxae  and  femora  piceous ,  tibiae  and  tarsi 
t    rufous ;    front    femora  with  a  row  of  short  spines  on  the 

half  of  the  anterior  margin  beneath ,  no  spines  on  the 
:ior  margin  beneath ;  mid  femora  with  8  short  spines  on 
iterior  margin,  4  long  spines  on  the  posterior  margin  beneath; 
femora  with  6  short  spines  on  the  anterior  margin,  4  long 
\  on  the  posterior  margin  beneath ;  formula  of  apical  spines 
\,  no  genicular  spines  on  front  femora, 
rotal  length  26  mm;  length  of  body  21  mm;  length  of 
na  23  mm ;  pronotum  5,9  mm  X  8,1  mm. 

British  Uganda  (Grauer). 

rhe  collection  also  contains  a  species  of  Homalosilpha  from 
'ameroons  which  corresponds  exactly  with  B runner's  de- 
ion  of  Periplaneta  vicina  (Nouv.  Syst.  Blatt.  p.  236);  the 
ty  of  the  species  was  previously  unknown, 
rhe  genus  Homalosilpha  Stdl  differs  from  Pseudoderopeltis  Kr. 
•th  sexes'  being  fully  winged  and  in  the  absence  of  mem- 
as  projections  from  the  meso-  and  metanotum ;  it  differs 
Periplaneta  Burm.  in  the  form  of  the  pronotum  which  is 
the  sides  not  being  deflexed.  Four  species  are  known  and 
oaay  be  discriminated  with  the  help  of  the  following  key: 


onotum  somewhat  hexagonal  in  outline, 
J  greatest  width  at  the  middle. 

onotum  not  as  above,  its  greatest  width 

hind  the  middle. 

iterior  margin  of  pronotum  parabolic. 

onotum     piceous ,     with     lateral    yellow 

ktae. 


ustiilata  Burm. 
(Sunda    Islands 
and  Philippines.) 


decorata  Serv. 
(Borneo.) 


fi 


II: 


Digitized  by 


Google 


122 


Deutsch.  Ent.  Zeitscbr 


3'.  Pronotum  testaceous  with  piceous  mar 

on  disc. 
2'.  Anterior  margin  of  pronotum  sub-trui 

Genus  Per/'plaveta, 
Periplanefa  funebr 

cJ.  Piceous.  Frons  between  the 
lower  part  of  face  concave  and  faintly 
tennae  with  apical  four  or  five  joints  fl 
elliptic,  smooih,  without  impressions,  ante 
obtusely  angled.  Tegniina  extending  co 
abdomen.  Wings  ca stannous.  Abdomei 
ceous  markings  on  each  sternite  except 
project  beyond  the  lateral  margin?;  ol 
posterior  angles  are  acutely  produced  bac 
subquadrate,  posterior  border  sinuatelj 
lamina  narrow,  styles  elongate,  slender, 
(the  right  one  has  been  mutilated  and 
femora  with  a  row  of  strong  spines  on 
not  extending  to  proximal  third,  1  or  2 
margin ;  formula  of  apical  spines  | , 
nmtilated.] 

5  Similar  to  S  but  larger,  frons  fl 
slightly  punctate.  Tegmina  less  elongal 
Abdominal  stern ites  with  lateral  castane 
lamina  teetiform,  deeply  notched  post  eric 
barely  equal  to  the  remaining  joints  in  1 
beneath,  its  pul villus  apical ;  the  nex 
occupying  half  its  length,  bi-seriately  s 
two  joints  with  their  pul  villi  occupying  th 

S   Total  length   29,5   mm;    length 
of  tegmina   25   mm  ;   pronotum   6,3   mm  ; 

?  Total   length  33  mm;    length  of 
tegmina  27,5  mm  ;  pronotum  8  mm  X 
Cameroons,     Type  S  i"  Deutsche 
in  Oxford  Mus. 

The  species  superficially  resemblei 
tarsi  are  different,  being  intermediate  in 
and  Periplaneta, 

Per  ip  lane  (a    hi  cole 

$  Head  and  pronotum   bright  rufoi 

i>iceous.     Ileml   with   eye*<   rather  small  t 
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rhat  swollen;  antennae  and  palpi  fuscous  Pronotum  discoidal, 
deflexed,  anteriorly  and  posteriorly  truncate ,  posteriorly 
ned  with  piceous.  Tegmina  exceeding  the  apex  of  the  ab- 
I.  Wings  with  anterior  hall  castaneous.  Abdomen  beneath 
disc  castaneous;  supra-anal  lamina  triangularly  produced, 
emarginate  but  not  deeply.  Cerci  long,  fusiform.  Coxae 
ibial  spines  rufo-castaneous,  front  femora  armed  on  anterior 
n  beneath  with  a  complete  row  of  spines,  the  distal  shorter 
:he  proximal,  unarmed  on  posterior  margin.  Posterior  meta- 
i  longer  than  remaining  joints  of  tarsus,  pul villi  apical, 
rotal  length  22,4  mm;  length  of  body  18,9  mm;  length  of 
aa  17,1  mm;  pronotum  5,8  mm  X  7  mm. 
1   J.      Cameroons. 

Genus  Naujyhoeta  Burm. 
lauphoeta  ^pilamproides  sp.  n.  (Plate  II,  fig.  7). 
J.  Flavo-testaceous.  Head  with  vertex  projecting  considerably 
d  anterior  margin  of  the  pronotum.  Distance  apart  of  eyes 
han  length  of  first  antennal  joint,  a  band  between  the  eyes 
i  narrower  band  between  the  antennal  sockets,  castaneous. 
svo  apical  joints  of  the  maxillary  palpi  castaneous.  Antennae 
IS.  Pronotum  elliptical,  its  greatest  width  behind  the  middle, 
orly  truncate,  posteriorly  very  obtusely  angulate,  covering 
lutellum,  uniformly  flavid.  Tegmina  very  broad,  anterior 
n  arched,  posteriorly  rounded,  ser lately  punctate  between 
eins ;  marginal  area  equal  to  one  third  of  total  breadth, 
stinal  vein  multiramose,  radial  and  anal  veins  black ;  the  veins  of 
larginal  area  beneath  are  more  strongly  marked  and  elevated, 
ior  part  of  wings  coriaceous,  suffused  with  rufo-castaneous. 
aen  beneath  rufo- testaceous ;  supra-anal  lamina  produced, 
d ;  sub-genital  lamina  short,  exceeded  by  the  supra-anal 
I,  notched  on  either  side  to  receive  the  slender  styles,  the 
ior  lateral  angles  acute,  spined^).  Cerci  moderate,  fusiform, 
with  the  coxae  and  femora  rufous,  the  genicular  extremity 
1  femora,  the  tibiae  and  the  tarsi  castaneous  ;  front  femora 
led  beneath,  formula  of  apical  spines  y,  j,  |,  no  genicular 

on  front  femora. 
!  Similar    to  <J  but    larger    and  paler,    the    tegmina  extend 
beyond   the  apex  of  the  abdomen ;    supra-anal   lamina  more 
dly  bilobed ;   sub-genital  lamina  ample,  its  posterior  margin 


r 


I  This  is  a  character  common  to  many  species  of  Naiiphoetay  but 
18  to  have  escaped  notice  hitherto. 


ii 
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Deutsch,  Ent.  Zeitschr.  1 


S  Total    length  48  mm ;    length   of 
of  tegmina  38  mm;  pronotum   11,5  mm  ; 
$  Total  length   52  mm ;    length  of  b 
tegmina  42,8  mm;  pronotum   11,4  mm  > 
Cameroons.     Type  S  in  Oxford  Mus€ 
Entom.  Nat. -Museum. 
The  species  is  most  closely  allied  to 
can    be   distinguished  by  its  larger  size  « 
broad  marginal  field. 

N  a  up  ho  eta  eleyans 

S.  Flavo-testaceous.  Head  with  vertex 
beyond  the  anterior  margin  of  pronotum  , 
less  than  length  of  first  antennal  joint ; 
tween  the  eyes  and  some  castaneous  mar] 
tennae  piceous ,  equal  to  the  body  in  lei 
zoidal,  posteriorly  very  obtusely  angled, 
a  broad  castaneous  vitta  on  either  side 
fail  to  reach  the  anterior  margin ,  their 
Tegmina  considerably  exceeding  the  apex  i 
their  outer  margin  very  slightly  sinuate 
rounded ;  marginal  area  broad ,  mediasi 
radial  vein  piceous  for  one-third  of  its 
towards  apex  of  anterior  margin  Abd( 
with  a  pair  of  lateral  flavid  spots  at  th 
supra-anal  lamina  quadrately  produced,  sli 
beneath  flavo-testaceous,  margined  with 
lamina  as  in  the  preceding  species  but 
coxae  and  femora  flavo-testaceous ,  tibiae 
formula  of  apical  spines  y,  f ,  {,  genicul 
on  anterior  femora. 

Cameroons  (L.  C  o  n  r  a  d  t). 

Total  length  50  mm  ;    length  of  bod 
tegmina  42  mm;  pronotum  9  mm  X   13 

Allied   to   N,  jle^rivifta  "WWi,   (^  frenata 
niina   relatively  longer  and  pronotum  diflfe 


Xa  iiphoeta  mi  nut  a  s 

$.  Allied  to  N.  rinerea  01  i v.  but  mud 
marked.  Testaceous.  Head  with  eyes,  \\ 
with  four  vittasN  four  spots  between  the  i 
band  between  the  ant'umal  sockets  and  a 
extending  from  between  the  eyes  to  the  ba 
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J.  Antennae  testaceous.  Pronotum  as  in  N,  citierea  but  the 
al  lyrate  marking  differently  arranged  and  dark  castaneous. 
lina  as  in  N.  cinerea  but  just  exceeding  the  apex  of  the  ab- 
n,  radial  vein  not  marked  at  base.  Abdomen  above  testa- 
I  speckled  with  castaneous,  with  lateral  blotches  of  castaneous ; 
k-anal  lamina  sub-quad rately  produced,  posteriorly  emarginate ; 
men  beneath  testaceous  with  a  broad  castaneous  band  on 
sternite  except  the  last,  where  the  band  is  replaced  by  a 
1  spot;  a  lateral  castaneous  blotch  on  each  sternite.  Sub- 
al  lamina  as  in  N.  cinerea.    Legs  testaceous,  formula  of  apical 

,Q        0  1  1 

«    T»    T>    TT- 

Total  length  15,5  mm;  length  of  body  15  mm;  length  of 
ina  1 1  mm ;  pronotum  5  mm  X  6  mm. 

1  $,  Cameroons  (L.  C  o  n  r  a  d  t). 
I  have  examined  a  good  series  of  N.  cinerea  from  all  parts 
e  world  and  find  that  the  species  is  quite  constant  in  the  form  of 
ings  on  the  pronotum  and  in  the  colouration  of  the  abdomen ; 
i/^est  African  form  has  these  markings  dark  castaneous  instead 
lie  castaneous,  but  they  correspond  in  shape  and  arrangement 
the  markings  on  the  pronotum  of  forms  from  other  parts  of 
«rorld.  I  have  therefore  little  hesitation  in  separating  this 
I  form  as  a  distinct  species. 

Nauphoeta  bi color  n.  sp. 
cJ.  Head  dark  castaneous,  nitid,  ocelli  and  palpi  testaceous, 
further  apart  than  length  of  1"*  antennal  joint ;  antennae 
us ;  vertex  projecting  beyond  the  anterior  margin  of  the 
)tam.  Pronotum  castaneous ,  sides  deflexed ,  posteriorly 
ely  angulate ;  two  circular  impressions  on  posterior  half  of 
and  a  few  scattered  punctures.  Scutellum  hidden.  Tegmina 
ceous  scarcely  extending  beyond  apex  of  abdomen,  seriately 
tate  between  the  veins,  radial  veins  piceous  only  at  its 
me  base.  Wings  suffused  with  castaneous.  Abdomen  casta- 
5,  the  disc  beneath  rufescent ;  supra-anal  lamina  quadrately 
iced,  posteriorly  emarginate ;  sub-genital  lamina  as  in  the 
preceding  species.  Cerci  short,  acuminate.  Legs  castaneous, 
ila  of  apical  spines  y,  y,  ^,  genicular  spines  very  small,  none 
ont  femora. 

5  Similar,  but  tegmina  not  quite  reaching  apex  of  abdomen ; 
mpressions  on  disc  of  pronotum ;  supra-anal  lamina  more 
y  emarginate. 

cJ  Total  length  27  mm ;  length  of  body  24  mm ;  length  of 
ina  18,8  mm ;  pronotum  7  mm  X   10  mm. 
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Deutsch.  Ent.  ZeiUchi 


J 


$  Total  length  24,5  mm;  length 
of  tegmina  18  ram ;  pronotum  6,7  mm 
Cameroons  fL.  Conrad t). 

Type  $  in  Deutsches  Entom.  Nat. 
Ign.   Bolivar.     I  know  of  no  specie 
resembles    this ;    it    may   readily  be  dij 
colouration. 

I  take  this  opportunity  of  descri 
Xanphoeta  in  the  collection  of  the  Mus6e 

Nauphoeta  pulchr 

$  Flavo  -  testaceous  ,  nitid.  Heac 
between  eyes  ,  which  are  very  wide  ap 
two  basal  joints  testaceous.  Pronotun 
truncate,  on  either  side  a  narrow  sinui 
from  posterior  to  anterior  margin ,  on 
vittae  join  each  other ,  posterior  margi 
narrowly  black.  Tegmina  corneous ,  i 
extending  beyond  apex  of  abdomt^n,  ra( 
its  length  and  the  anal  vein  black.  W 
foniily  flavid,  supra-anal  lamina  subquj 
ample  ,  posterior  margin,  sub-emarginai 
acuminate.     Legs  flavo-testaceous,  tibia 

Total  length  31  mm  ;  length  of  body 
24,5  mm ;  pronotum  8  mm  X  10,5  n: 
1  5 ,  Lower  Ogowe ,  between 
(E.  Haug.   1901). 

Nauphoeta  lurid < 

$  Piceous.  Ocelli  testaceous,  labi 
short ;  distance  apart  of  eyes  equal  t( 
notum  trapezoidal ,  posteriorly  very  oi 
exposed ,  sides  strongly  deflexed ,  disc 
spaces ,  several  shallow  impressions , 
posteriorly  rugosely  striate.  Tegmina  i 
of  abdomen,  flavo-testaceous  heavily  bl 
the  radial  and  anal  veins.  Wings  flavo-h 
piceous,  tergites  with  a  few  scattered  tu 
sub-quadrate  ,  margins  slightly  reflectec 
Abdomen  beneath  nitid,  spiracular  tubei 
angles  of  penultimate  tergite ;  sub-geni 
by  a  sulcus,  incomplete  in  the  middle,  ii 
and  a  broad  posterior  zone,  surface  of 
with  a  few  impressions ,    posterior    mai 
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filiate  in  the  middle.     Cerci    short ,    not    extending    beyond 
apra-anal  lamina.     Legs  piceous. 

rotal  length  48  mm ;  length  of  tegmina  40  mm ;  pronotum 
mm  X   15,5  mm. 

1   $,   Mpala,  Tanganyika, 
rhis  is  a  very  remarkable  species  on  account  of  the  rugosity 
e    pronotura  .and    abdomen    and    is    most    nearly    allied    to 
iraeica  Kirby. 

rhe  following  key  may  assist    in    the  determination    of   the 
s    of  Natiphoeia : 

1.  Pronotum  with  fuscous  intra- 
marginal  vittae. 

2.  Total  length  exceeding  18  mm. 

3.  Disc  of  pronotum  with  a  de-     cinerea    Oliv.    (Cosmopo- 
finite     castaneous    or     fusco-  litan.) 

castaneous  pattern. 
4-  Disc  of  pronotum  unicolorous 
or    with    obscure  darker  suf- 
fusions. 

5.  Intraniarginal     vittae     broad, 
not  joined  in  front. 

6.  With  marginal  yellow  vittae*. 


7.  Without  marginalyellowvittae. 

8.  Vittae  narrow,  joined  in  front. 
9-   Total    length     not    exceeding 

18  mm. 

10.  Pronotum  without  fuscous 
intra-marginal  vittae. 

1 1 .  Pronotum  testaceous  or  fulvous. 

12.  Pronotura  with  two  large  con- 
fluent  spots. 

13.  Pronotura  not  as  above. 

14.  Distance  apart  of  eyes  scarcely 
greater  than  length  of  first 
antcnnal  joint. 

L5.   Eyes  yery  wide  apart. 

16.  Marginal  area  of  tegmina  very 
broad,   large  species 

17.  Marginal  area  of  tegmina  not 
very  broad,  smaller  species. 


flexivitta^Wi,  [/re/^atoGerst. 
?  =  discoidalis  Sauss.] 
(Cameroons,  Congo.) 
elegans    sp.    n.      (Came- 

rqons.) 
pulchra  sp.   n.     (Ogowe.) 
minuta  sp.  n.  (Cameroons.) 


gestriana  Sauss. 
land.) 


(Galla- 


epilamproides  s^.n.  (Came- 
roons, Ogowe.) 


testacea  Br.  =  [pcdlescens 
Kirby]  (Cameroons, 
San  Thome.) 


\ 
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(19) 

18. 

(18) 

19. 

(11) 
(22) 

20. 
21. 

(21) 
(26) 

22. 
23. 

(25) 

24. 

(24) 

25. 

(23) 

26. 

(28) 

27. 

(27) 

28. 

Deutsch.  Ent.  Zeitschr 

Pronotam  finely  mottled. 

Pronotum  not  finely  mottled. 

Pronotum  black  or  rafous. 
Pronotum  rufous. 

Pronotum  black. 

Pronotum    narrowly   bordered 

with  testaceous. 

Disc  of  pronotum  unicolorons. 

Disc     of    pronotum    with    a 

testaceous  pattern, 

Pronotum   not  bordered  with 

testaceous. 

Supra-anal  lamina  carinate. 

Supra-anal  lamina  not  carinate. 


Nauphoeta  basaUs  Kirby    from  Tonk 
jiauphoeta    (sub-fam.  Perisphaeriinae)    and 
from  the  Transvaal  is  a  species  of  Oxyh 
Fanchlora  hrazzae  Bol.    appears    to  be  a 
colour  very  similar  to  N,  fiexivitta  Wlk. 

Genus  OxyhcUoa  Br 
Oxyhaloa  perspicn 

Pronotum  and  tegmina  testaceous,  h 
S-  Eyes  nearer  together  than  ant< 
of  face  depressed,  slightly  rugose ;  lab 
ceous ;  13  basal  joints  of  antennae  pice 
Pronotum  trapezoidal  anteriorly  and  ] 
two  narrow  transverse  depressions  an 
sparse  erect  rufous  pubescence.  Tegmii 
apex  of  the  abdomen,  with  a  sparse  ere 
the  right  tegmen  covered  by  the  left, 
sheen.  Wings  hyaline,  veins  fusco-testaci 
lanceolate,  its  apex  not  projecting  b< 
ulnar  vein  with  13  rami,  1*'  axillary 
above  castaneous  on  the  lateral  ma 
transverse,  narrow,  its  posterior  angles 
opaque  picoous,  sub-genital  lamina  slig 
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styles,  that  are  slightly  hirsute.  Cerci  with  a  testaceous 
ase.  Legs  piceous.  Formula  of  apical  spines  f,  J,  ^, 
liar  spines  on  anterior  femora;  posterior  metatarsus 
iSLJk  remaining  joints. 

nilar  to  cJ  but  larger ;  supra-anal  lamina  more  produced, 
J  lamina  ample,  margin  sinuate. 

otal  length  18  mm;    length  of  body  14  mm;  length  of 
.3,9  mm;    pronotum  4  mm X  4,1  mm. 
otal  length  23,3  mm;  length  of  body  19,5  mm;  length 
a  19  mm;  pronotum  4,9  mmX6  mm. 
tmeroons. 

cJ  in  Deutsches  Ent.  Nat.-Mus.     Type  ?  in  coll.  Senor 
fvar. 

Genus  Paraplecla  Shelf. 
raplecta  conradti  sp.  n.     (Plate  IE,  fig.   10). 

>ark  castaneous.  Clipeus  testaceous,  antennae  fuscous, 
staceous  band  about  the  middle.  Vertex  not  covered  by 
Pronotum  trapezoidal,  anteriorly  and  posteriorly  truncate, 
ith  minute  tubercles,  disc  depressed.  Tegmina  eictending 
>ly  beyond  apex  of  ,  abdomen,  15  costals,  9  discoidal 
rhich  are  longitudinal  and  given  off  at  an  angle  from 
B  ulnar  ramus.  Wings  hyaline,  marginal  field  semi- 
t,  costals  ramose  and  obsolescent,  median  vein  bifurcate 
base,  ulnar  vein  with  13  rami,  all  but  4  going  towards 
ing  vein,  axillary  veins  strongly  curved;  a  prominent 
Id,  about  ^/^  of  total  wing-length,  divided  into  two 
portions  by  a  longitudinal  vein,  the  upper  portion  with 
it  venation.  Abdomen  above  with  the  disc  testaceous, 
1  lamina  subquadrately  produced,  slightly  emarginate. 
)U8.  Abdomen  beneath  with  the  disc  rufous,  sub-genital 
nail,  the  style  long  and  slender.  Legs  testaceous. 
1  length  11,2  mm;  length  of  body  9  mm;  length  of 
^1  mm;  pronotum  3  mm  X  3,1  mm. 
sroons  (L.  Conradt). 

species  is  close  to  that  described  by  B  o  r  g  as  Eustegasta 
i  subsequently  by  me  as  Faraplecta  aethiopica,  but  can  be 
bed  by  the  dififerent  venation  of  the  tegmina,  the  granu- 
otum*  and  form  of  the  sub-genital  lamina.  It  is  scar- 
ssary  to  point  out  that  neither  parva  Borg  nor  conradti 
I  the  slightest  affinity  with  the  genus  Euategaata, 


"^ 
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Genus  Charisaneura  Bnuiner.  . 
Chorisoneura  pallida,  sp.  n.     (Plate  IE,  fig.  9). 

(J.  Pale  testaceoos.  Head  slightly  darker  between  the  eyes, 
vertex  fonning  a  very  acute  angle  with  frons.  Pronotmc  trans- 
versely elliptical,  lateral  margins  broadly  hyaline.  Tegmina  lan- 
ceolate, marginal  field  broad,  mediastinal  vein  stout,  remaining 
veins  very  slender,  13  costals,  7  oblique  discoidal  sectors  given 
off  from  the  anterior  ulnar  vein,  4  axillary  veins.  Wings  hyaline, 
marginal  field  suffused  with  testaceous,  12  costal  veins,  all  except 
the  last  few  incrassated ,  medio-ulnar  field  extremely  narrow, 
11 — 12  transverse  venulae  crossing  the  medio-discal  area,  ulnar 
vein  with  2 — 3  rami;  triangular  apical  field  projecting  slightly 
beyond  the  outer  margin  of  the  wing.  Supra-anal  lamina  trian- 
gular, slightly  cucuUate,  carinate;  sub-genital  lamina  produced, 
cucullate,  carinate,  a  pair  of  minute  styles  close  together  from 
the  apex.  Cerci  elongate. 

$.  Similar,  but  tegmina  with  pale  flavo-testaceous  maculae 
between  the  veins ;  supra-anal  lamina  less  cucullate,  apex  slightly 
emarginate,  sub-genital  lamina  very  large,  posteriorly  somewhat 
truncate. 

S  and  $  Total  length  10  mm ;  length  of  body  8  mm ;  length 
of  tegmina  8,9  mm ;  pronotum  2  mm  X  3  mm. 
Cameroons  (L.  Conradt). 

This  is  easily  distinguished  from  the  only  other  African 
species  C.  africana,    Borg    which    is   pilose  on   tegmina   and  legs. 

Genus  Pseadoglomeris  Brunner, 

Fseudoglomeris  oniscina  Gerst. 
PerUphaeria  oniscina  Gerstaecker,  Mitt.  Ver.  Vorpomm.  XIV  p.  75  (1883). 

(J.  Castaneous.  Head  completely  covered  by  pronotum;  eye^ 
touching,  ocelli  absent ;  antennae  and  maxillary  palpi  testaceous. 
Pronotum  transversely  elliptical ,  more  accuate  anteriorly  than 
posteriorly,  anteriorly  cucullate,  rugose,  punctate  with  a  lev 
smooth  interspaces,  humeral  angles  pronounced ;  beneath  with  the 
typical  carina  ending  in  a  spatulate  tooth.  Tegmina  considerably 
exceeding  the  body  in  length ,  castaneous  becoming  flavo-hyaline 
towards  their  extremities,  reticulate,  mediastinal  field  broad. 
Wings  flavo-hyaline.  Abdomen  rufo-castaneous ;  sub-genital  lamina 
irregular ,  asymmetrical ,  deeply  notched  on  the  right  side ,  no 
styles.  Cerci  moderate,  flavid.  Legs  rufo-castaneous,  tibial  spines 
in  three  rows. 
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Total  length   16,5  mm;    length  of  body  13  mm;    length  of 
ina  14  mm ;  pronotum  4  mm  X  6,3  mm. 

1  (J,  Cameroons  (L.  Conradt). 
I  have    but    little   doubt    that    this    is   the   male   of  G  e  r  - 
jcker's   species.     The  typical  carina  ending  in  a  spatulate 

is  a  very  characteristic  feature  of  the  Oriental  genera 
ohaeria  and  Pseudoglomeria  and  the  male  of  oniscina  is  also  in 
al  appearance  very  like  males  of  Pseudoglomeria  species  from 
la ,  Borneo ,  Java  etc.  The  female  of  oniscina  differs  from 
es  of  Oriental  species  of  Perisphaeria  and  Pseudoglomeris  in 
total  absence  of  a  tooth  to  the  pronotal  carinae  beneath, 
otherwise  is  very  similar;  it  is  convex  and  possesses  the 
r  of  rolling  itself  up  into  a  ball  like  a  Millipede  or  ter- 
al  Isopod  and  like  the  Oriental  Perisphaeriinae  of  the  female 

On  account  of  the  division  of  the  abdominal  tergites  into 
zones  separated  by  a  sulcus ,  oniscina  falls  into  the  genus 
^oglameris  and  not  into  the  genus  Perisphaeria,  The  genus  is 
to  the  Ethiopian  fauna. 


Explanation  of  the  plate: 

1.  Apex  of  abdomen  of  Anaplecta  conradti  sp.  n. 

S  Dorsal  view. 

2.  ,       3,  3j  3,    Ischnoptera  basalis  Gerst. 

S  Dorsal  view. 

3.  J,       „  „  a    Phyllodromia  mirabilis  sp.  n. 

S  Ventral  view. 
,       „  J,  „    Phyllodromia  conradti  sp.  n. 

S  Dorsal  view. 
,       ^  „  „    Liosilpha  birolor  sp.  n. 

S  Ventral  view. 
f       jy  „  „    Phyllodromia  neittra  sp.   n. 

S  Dorsal  view. 
,        J,  „  J,    Nauphatn  epilamproides  sp.   n. 

$  Ventral  view. 

8.  Pronotum  of  {a)  Homalosilpha  mtulata  Burm.,  {h)  IL  vicina  Br., 

(c)  //.  cruraUs  sp.  n. 

9.  Chorisoneura  pallida  sp.  n.     (a)  tegmen,  {h)  wing. 

10.  Wing  of  Paraplecta  conradti  sp.  n. 
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AQUATIC      COCKROACHES. 

By  R.  Shblfobd,  M.A.,  P.L.S. 

[n  1897  the  writer  was  collecting  insects  on  a  mountain  close 
[aching,  the  capital  town  of  the  State  of  Sarawak,  in  Borneo, 
»  whilst  examining  a  small  pool  at  the  base  of  a  waterfall  for 
)r-beetle8,  discovered  several  Cockroaches  lurking  in  the  sod- 
leaves  scattered  about  the  edge  of  the  pool.  The  insects, 
D  disturbed,  took  to  the  water,  and  dived  to  the  bottom, 
re  they  hid  under  sticks  and  stones.  The  habit  was  suffici- 
f  remarkable  and  unexpected  to  deserve  further  investigation, 
several  specimens  were  captured  alive,  and  placed  in  a  glass 
:  with  some  water  and  an  abundance  of  vegetable  debris.  All 
specimens  were  immature,  and  of  varying  size,  ranging  from 
lillim.  to  25  millim.  in  length.  It  was  observed  that  they 
i  not  endure  total  immersion  in  water  for  any  length  of 
;  if  a  specimen  was  confined  in  a  tube  full  of  water,  and 
9d  all  access  to  air,  it  would  struggle  violently  for  a  few 
ites  in  its  efforts  to  escape,  and  then  sink  to  the  bottom  of 
iube,  and  there  expire.  This  is  what  one  might  expect  from 
esults  of  certain  experiments  conducted  by  Prof.  Plateau,  of 
it,  on  the  relative  staying  powers  of  land-  and  water-insects 
I  totally  submerged  in  water.  The  distinguished  Belgian 
cnologist  found  that,  whilst  terrestrial  insects  will  support 
amersion  for  a  period  ranging  from  97^  hours  to  22^  hours, 
tic  beetles  succumb  in  periods  ranging  from  65^  hours  to 
srs.  Tbe  aquatic  Cockroach  drowns  even  more  rapidly  than 
tic  beetles,  and  it  was  found  that  a  terrestrial  Cockroach, 
g[h  enduring  total  immersion  for  a  few  hours,  is  unable  to 
in  alive  without  air  for  even  the  minimum  time  recorded  for 
strial  beetles. 

he  aquatic  Cockroaches  that  were  kept  under  observation 
very  inactive,  resting  for  hours  at  a  time  on  the  dead  leaves 
which  they  were  provided  ;  generally  the  front  part  of  tbe 
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2  AQUATIC    COCKROACHES, 

body  was  in  the  water,  but  the  tip  of  the  abdomen  was  never 
submerged,  even  when  all  the  rest  of  the  body  was  covered.  The 
abdomen  moved   up  and  down  with  a  rhythmic  action,  and 
bubbles  of  air  issued  at  more  or  less  regular  intervals  from  the 
prothoracic  spiracles.      These  air-bubbles  were  seen  to  form 
gradually,  to  grow  larger  and  larger,  and  finally  to  break  away 
from  the  spiracles ;  about  twenty  per  minute  passed  through  the 
spiracles.    Air  issued  from  the  mesothoracic  spiracles  only  when 
the  insect  was  violently  agitated.    From  these  obeervtttioaB  it 
seemed  fairly  obvious  that  the  terminal  abdominal  spiracles  were 
inspiratory  in  function,  the  thoracic  spiracles  expiratory,  and 
that  it  was  necessary,  therefore,  for  the  insect  to  have  \he  tip  of 
the  abdomen  exposed  to  the  air,  but  that  it  was  a  matter  of  in- 
difference whether  the  expiratory  spiracles  were  above  water  or 
below  it.    In  order  to  settle  the  question  beyond  all  manner  of 
doubt,  some  specimens  were  fastened  with  cotton  threads  to 
strips  of  cork ;  half  the  number  were  fast^ied  bead  downwards, 
the  other  half  head  upwards.     The  cork-strips  with  the  attached 
insects  were  then  immersed  in  tubes  of  Water.    In  the  case  of 
the  reversed  specimens  the  water  covered  the  thorax  and  basal 
segments  of  the  abdomen,  but  the  tip  of  the  abdomen  projected 
above  the  water-level ;  the  other  specimens  had  the  abdomen  in 
the  water,  but  the  thorax  exposed.    The  results  in  every  case 
proved  the  inspiratory  and  expiratory  functions  of  the  abdominal 
and  thoracic   spiracles  respectively.      The  reversed  specimsiu 
endured  their  constrained  position  for  many  hours  (twenty 'four 
to  forty  •eight  or  more),  and  when  released  seemed  little  the  worse 
for  their  experience.    On  the  other  hand,  the  specimens  with  the 
abdomen  immersed  in  water  died  in  less  than  twelve  hours,  some- 
times in  less  than  six.    The  structure  of  the  thoracie  spiracles 
in  Cockroaches  is  quite  different  from  that  of  the  abdominal 
spiracles,*  and  a  difference  in  function  is  only  to  be  expected ; 
nevertheless,  when  repeating  these  experiments  with  terrestrial 
Cockroaches,  such  as  Panesthia  javamca,  I  was  unable  to  demon- 
strate satisfactorily  the  functional  differences  of  their  q)inMdes. 
This  failure  may  be  accounted  for — in  part,  at  any  rate-^l^  the 
fact  that  this  species  struggled  long  and  violently  when  pinioned 
to  the  cork-strips,  and,  as  they  are  extremely  musenkir  insects, 

*  Miall  and  Denny,  *  The  Cockroach,'  1886,  pp.  151-155,  flf.  85-68. 
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AQUATIC    COCKROACHES. 


BIT  boDdi  had  to  be  tightly  fastened  in  order  to  keep  them  in 
sitioD ;  eren  then  the  prisoners  did  not  relax  their  efforts  to 
16  themselves,  and  I  believe  that  they  died  of  exhaustion  and  of 
iaries  sustained  in  their  struggles  rather  than  from  drowning. 
le  aquatio  species,  on  the  other  hand,  remained  comparatively 
let ;  the  reversed  specimens,  being  fastened  in  a  position  more 
less  natural  to  them,  and  being  able  to  obtain  their  supply  of 
'  in  quite  a  normal  and  usual  manner,  were  very  little  dis* 


Pm.  l.-^-End  of  abdomen  of  a  larva  of  Bhicnoda  natatnx,  sp.  n.,  dorsal 

r;  s.p,  spiracalar  tube ;  c.  eercus ;  8.  a,  I,  last  dorsal  tergite. 

Pig.  2. — The  same,  ventral  view ;  sL  abdominal  sternite  ;  a.  spiracle ; 

Nominal  tergite. 

?ia.  8.  —  Spiraenlar  tube,  highly  magnified,  seen  in  optioal  section ; 

estibole ;   «.  spiracle ;    m,  muscle  working  6.,  the  chitinoos  bow ;    t, 

bea. 

sed  by  their  bonds,  and  the  other  specimens  were  soon  reduced 
i  comatose  condition  by  the  difficulty  of  obtaining  air.  The 
ainal  spiracles  of  these  aquatic  Cockroaches  are  situated  at 
base  of  two  tubes  visible  on  the  dorsal  side  projecting  from 
)W  the  seventh  tergite,  and  external  to  the  anal  cerci  (fig.  1). 
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4  AQUATIC   COCKROACHES. 

This  same  feature  may  be  observed  in  many  terrestrial  Blattida, 
so  that  it  cannot  be  regarded  as  associated  with  the  aquatic  habit. 
A  microscopic  examination  of  one  of  these  spiracular  tubes  reveals 
the  following  features  (fig.  8).  The  orifice  of  the  tube  leads  into 
a  short  vestibule  (v.),  the  vestibule  joins  a  large  trachea  (£.),  but 
intervening  between  vestibule  and  trachea  is  the  spiracle  («.),  a 
narrow  slit  in  a  diaphragm ;  the  slit  is  opened  and  closed  by  the 
action  of  a  chitinous  bow  (&.),  worked  by  a  muscle  (m.)  attached 
to  the  wall  of  the  vestibule.  This  is  essentially  the  structure  of 
all  the  abdominal  spiracles  in  Cockroaches,  and  the  terminal 
spiracular  tubes  of  the  aquatic  species  are  merely  enlarged 
equivalents,  shifted  dorsally,  of  the  short  spiracular  plates  of  the 
preceding  segments  (fig.  2,  «.),  which  are  situated  on  the  ventral 
side  of  the  abdomen. 

Externally,  at  any  rate,  the  aquatic  (Cockroaches  exhibit  no 
particular  modifications  for  their  remarkable  habit  of  life,  the 
legs  are  not  different  from  those  of  allied  terrestrial  genera,  and 
there  is  nothing  in  their  general  appearance  to  suggest  their 
aquatic  habit  of  life.  During  the  experiments  that  have  been 
described  one  distinctive  feature,  however,  in  the  economy  of  the 
insects  was  notable,  viz.  the  ease  with  which  they  could  remain 
below  the  surface  of  the  water.  Most  adult  aquatic  insects,  e.  g. 
Dytiscus,  Corixa,  Notonecta^  can  only  keep  below  the  surface  by 
continuing  to  swim,  or  by  propping  themselves  under  some  stone 
or  submerged  leaf ;  directly  they  relax  their  efforts  they  float  to 
the  surface.  Again,  if  a  large  heavy  Cockroach,  such  as  Panesthia 
javanica,  is  thrown  into  water,  it  flounders  helplessly  on  the 
surface,  and  is  quite  unable  to  sink ;  whereas  the  much  lighter 
aquatic  Cockroach  is  able  to  swim,  to  dive,  and  to  remain  sub- 
merged with  great  ease.  An  explanation  of  these  facts  is  found 
if  the  tracheal  systems  of  the  insects  are  examined.  The  trachesB 
of  Dytiscm  and  of  Panesthia  present  the  usual  appearance  of 
opaque  silvery  tubes  filled  with  air ;  the  tracheae  of  the  aquatic 
Cockroaches,  on  the  other  hand,  are  transparent,  flattened,  str^[>- 
like  structures,  dilated  here  and  there  only  with  air-babbles. 
Dytiscus  and  Panesthia  are  buoyed  up  in  water  by  the  plentiful 
supply  of  air  stored  in  their  bodies,  but  the  trache»  of  the  water 
Cockroach  are  mere  air-passages,  not  storehouses ;  the  respiratory 
movements  are  rapid,  causing  a  constant  circulation  of  air,  and 
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if  the  supply  is  entirely  cut  off  there  is  practically  no  reserve 
supply  contained  in  the  body  to  draw  upon.  Hence  the  rapid 
death  of  the  insect  when  totally  submerged ;  if  only  partially 
submerged  death  supervenes  less  rapidly,  probably  because  some 
air  can  be  drawn  through  the  thoracic  spiracles.  Paneathia 
javanica  is  able  to  endure  total  immersion  longer  than  the  partial 
immersion  to  which  individuals  were  submitted,  because  these 
individuals,  when  bound,  struggled  so  violently  as  to  make  heavy 
demands  on  their  reserve  air-supply  ;  their  position  was  so  con- 
strained, so  unusual,  and*  so  unnatural  that  they  were  not  able 
to  "take  matters  quietly,"  even  when  fastened  in  a  position 
presumably  favourable  to  drawing  in  a  fresh  supply.  Plateau 
has  shown  that  aquatic  insects  drown  more  quickly  than  terres- 
trial insects,  and  suggests  that  this  is  because  their  supply 
of  oxygen  is  quickly  converted  into  GO2  through  their  violent 
straggles  to  escape,  whereas  terrestrial  insects,  when  submerged 
in  water,  soon  cease  to  struggle,  and,  although  they  become 
comatose,  they  recover  power  of  movement  when  restored  to 
land.  It  would  be  of  interest  to  learn  if  an  aquatic  insect  such 
as  DytisciLS  would  endure  partial  immersion,  i.  e.  with  the  tip  of 
the  abdomen  exposed,  as  well  as  the  aquatic  Blattids. 

Dr.  Nelson  Annandale  discovered  some  aquatic  Cockroaches 
in  the  Malay  Peninsula* ;  the  females  were  wingless,  and  rested 
on  floating  logs,  whence  they  dived  into  the  water  when  dis- 
turbed ;  the  males  were  winged,  and  were  seen  to  rise  from  the 
surface  of  the  water,  but  were  never  seen  to  enter  it.  Dr.  Annan- 
dale  states,  moreover,  that  the  egg-cases  of  this  species  were 
found  in  crevices  of  the  floating  logs.  If  the  Malay  Peninsula 
species  belongs  to  the  same  subfamily  of  Blattids  as  the  Bornean 
species,  namely,  to  the  Epilamprlna,  this  discovery  of  egg-cases 
is  of  some  interest,  for  the  Epilamprina  are,  so  far  as  is  known, 
viviparous  insects,  the  chitinous  ootheca  deposited  by  the  females 
of  other  subfamilies  being  represented  by  a  delicate  membrane 
enveloping  the  eggs  inside  the  brood-sac  of  the  mother.  Unfor- 
tunately, Dr.  Annandale's  specimens  appear  to  be  lost,  so  that 
they  cannot  be  identified  with  certainty. 

Another  species  has  been  discovered  in  Formosa,!  and  Dr. 

*  Ent.  Rec.  1900,  p.  76. 

f  Sbiraki,  Ann.  Zoolog.  Japon.  vi.  1906,  p.  82,  pi.  2,  f.  4. 
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Annandale  has  found  an  immature  gpeoimeii  in  Ghota  Nagpar, 
India.*  It  remains  only  to  give  a  name  to  the  Bomean  species, 
which  appears  to  be  undesoribed.  The  following  deacriptioii  is 
drawn  up  from  an  unique  female  specimen  in  the  Hope  Mosemn, 
Oxford,  evidently  the  adult  of  some  of  the  larval  forms  obtained* 
The  male  is  unknown.!  The  Japanese  species  has  been  wrongly 
referred  to  the  genus  Opisthoplatia ;  there  is  no  doubt  ttiat  it  is 
congeneric  with  the  Bornean  species. 

Subfam.  Epilampbina. 

Genus  Beicnoda,  Brunner. 

Rhicnoda  natatrix,  ep.  n. 

i  .  Gastaneous.  Allied  to  B.  rugosa,  Br.,  from  Burma  and 
Java,  but  larger^  and  with  the  dorsal  segments  less  rugose.  Head 
concavely  depressed  between  the  antennal  sockets,  this  area 
cribrately  punctate,  rest  of  head  with  scattered  punctures.  Pro- 
notum  just  covering  vertex  of  head,  arcuate,  posterior  margin 
truncate,  anterior  and  lateral  margins  slightly  reflected ;  a  few 
scattered  punctures  and  a  pair  of  impressions  on  the  disc.  Teg- 
mina  rufous,  exceeding  the  mesonotum  in  length.  Meso-  and 
metanotum  and  abdominal  tergites  slightly  and  irregularly 
rugose,  the  posterior  margins  of  the  sixth  and  seventh  tergites 
plicated.  Supra-anal  lamina  produced,  apex  emarginate,  cerci 
abbreviated,  spiraoular  tubes  short ;  subgenital  lamina  ample, 
posterior  margin  sinuate,  disc  transversely  wrinkled.  Front 
femora  with  five  spines  in  middle  of  anterior  margin  beneath, 
four  spines  on  posterior  margin  ;  formula  of  apical  spines  f ,  {,  {, 
front  femora  with  no  genicular  spine.  Posterior  metatarsus 
equals  remaining  joints.  Total  length,  85*5  mm.;  length  of 
tegmina,  7  mm. ;  pronotum,  10  mm.  x  17'5  mm. 

Borneo  (Wilson  Saunders  collection,  Hope  Museum,  Oxford). 

*  Jour.  As.  Soo.  Bengftl  (new  seriet),  vol.  iL  1906,  pp.  106,  106.  Dr. 
Annandale  oonfirms  my  aoooont  of  the  respiration  of  these  insects,  and  noted 
the  ease  with  which  his  specimen  was  drowned  when  totaUy  submerged. 

f  In  a  preliminary  aooount  of  these  Coekroaehes  (Bep.  Brit.  Assoe.  1<M)L 
p.  689)  I  stated  that  thev  consisted  of  two  species — one  im  Epilamprine,  the 
other  a  Panesthiine.  This  is  an  error  due  to  inaccurate  information  supplied 
to  me  at  a  time  when  my  knowledge  of  th«  BlatHda  was  less  than  it  is  now. 
All  the  specimens  collected  by  me  are  immature,  and  are  refBrable  to  two 
Epilamprine  genera,  RJUcnoda  and  EpUampra.  The  females  of  the  former 
genus  apparently  lead  a  semi-aquatio  life  always.  I  expect  that  it  will  be 
found  eventually  that  some  terrestrial  species  of  Ejnlampra  are  amphibious 
or  aquatic  in  their  earlier  stages. 
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XII  SiiAdies  of  the  Tetrigiuae  (Orthoptera)  in  the  Oxford 
Unwersitt/  Museum,  By  J.  L.  Hancock,  M.D., 
F.E.S.  (Chicago). 

[Read  28th  March,  1907.] 

Plats  XXI. 

The  following  notes  and  descriptions  relating  to  Orthoptera 
are  based  on  the  collection  of  Tetriginss  contained  in  the 
Hope  Department  of  Zoology,  University  Museum,  Oxford, 
England.  The  writer  is  indebted  to  Mr.  R.  Shelford,  who 
generously  supplied  for  determination  the  present  collec- 
tion. Besides  this  material,  the  writer  has  drawn  upon 
some  examples  of  these  insects  in  his  own  collection,  which 
have  not  hitherto  been  recorded. 

This  article  forms  a  sequel  to  various  published  contri- 
butions by  the  writer  bearing  on  the  Tetrigirue,  the  last 
of  which  appeared  in  "  Genera  Insectorum."* 

Section  TRIPETALOCERiE,  BoUvar. 

Genus  Tripetalocera,  Westwood. 

1.  T.  ferruginea,  Westwood,  ZooL  Joum.,  vol.  v,  p  4M, 
PI.  xxii,  £  3. 

One  male  example  from  Kuching,  N.W.  Borneo,  Dyak 
colL,  R  Shelford;  Oxford  Museum. 

Section  DISCOTETTIQIiE,  Hancock. 

Genus  Discotettix,  Costa. 

1.  D.  hdzehuth,  Serville,  Hist.  Nat.  Ins.  Orthoptera,  p.  759, 
1839. 

Five  examples  from  Kuching,  N.W.  Borneo,  Dyak.  coll., 
R.  Shelford.  One  of  these,  an  immature  specimen,  pre- 
sented by  the  Sarawak  Museum;  Oxford  Museunt 

*  G^enera  Infiectoram,  48me  Fasoicid^  Orthoptera,  Fam. 
Acridiidas,  Subfam.  TetriginsRy  4  Plates  (P.  Wytaman),  pp.  79,  1906. 

TRANa  KNT.  SOC.  LOND.  1907. — PART  II.  (SEPT.) 
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2.  D,  skelfordi^  sp.  nov. 

Cinereous  or  fuscous,  body  rugose,  conspersed  with  coarse  granula- 
tions ;  superior  ocelli  placed  between  the  middle  of  the  eyes. 
AntennsB  inserted  little  below  and  anterior  to  the  ventro-anterior 
margin  of  the  eyes,  not  at  all  serrulate,  from  the  sixth  to  the  eighth 
articles  moderately  compresso-dilated,  the  sixth  only  a  little  so 
modified,  the  ninth  oval,  the  two  apical  articles  very  small,  the  apex 
of  last  joint  acute.  Frontal  costa  distinctly  protuberant  between  the 
antenniB,  and  advanced  much  further  than  the  eyes.  Pronotum 
truncate  anteriorly,  the  two  prozonal  carinas  behind  the  anterior 
margin  parallel,  dorsum  rugose-subnoduloee,  strongly  flattened, 
presenting  sulcations  anteriorly :  humeral  angles  little  produced 
laterally,  behind  the  shoulders  subfossulate,  and  subgibbose,  with  a 
pair  of  gibbose  tubercles  posteriorly  about  midway  between  the 
humeral  angles  and  base  of  process ;  the  course  of  median  carina 
serrulate,  indistinctly  and  irregularly  subtuberculose ;  lateral  mar- 
ginal carinas  often  bearing  a  number  of  small  shining,  somewhat 
obtuse  tubercles,  each  humeral  angle  presenting  one  at  the  apices  ; 
pronotal  process  rather  stout,  little  depressed,  lengthily  extended 
beyond  the  apex  of  posterior  femora ;  lateral  lobes  little  laminate 
outwards,  the  posterior  angle  excavato-truncate  and  angulate  sub- 
acute, not  at  all  serrulate  or  spinoae.  Elytra  moderately  large, 
distinctly  acuminate  towards  the  apices ;  wings  fully  explicate,  as 
long  as  the  process.  Femora  elongate,  margins  minutely  serrulate ; 
anterior  femora  above  somewhat  subbilobate ;  middle  femora  above 
subtrilobate,  the  posterior  tibiae  serrulate,  but  not  at  all  spinoee. 
Length  of  male  and  female,  entire,  17*6-19  mm.  ;  pronotum  16-18-5 
mm. ;  posterior  femora  6-8*5  mm. 

Three  examples  from  Kuching,  N.W.  Borneo,  Dyak 
colL,  R.  Shelford  ;  Oxford  Museum. 

A  very  distinct  species  resembling,  perhaps,  D.  scabridns, 
St&l,  more  than  any  other  member  of  the  genus,* 

Qenus  PafiSTUS,  Bolivar. 

1.  P.  insularis,  sp.  nov. 

Stature  small,  cinereo-f uscus.  Body  somewhat  smoothly  granulate. 
Head  not  at  all  exserted ;  vertex  narrowed  forward,  nearly  equal 
in  front  to  one  of  the  eyes,  anteriorly  subtruncate,  transversely  lightly 
carinate,  sidvanced  about  as  far  as  the  anterior  fourth  of  the  eyes, 

*  Named  in  honour  of  Mr.  R.  Shelford,  whose  interest  in  the 
Oxford  Museum  is  shown  by  the  large  series  of  Orthopteran  speci- 
mens bearing  his  name  as  the  donor. 
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fossalate  on  each  side  of  the  feeble,  abbreviated,  median  carina ; 
frontal  costa  strongly  protuberant  between  the  antennas  and  rather 
narrowly  solcate  ;  superior  ocelli  placed  between  the  submedian  part 
of  the  eyes,  visible  in  profile ;  antennss  inserted  little  anterior  to  and 
scarcely  below  the  ventro  anterior  margin  of  the  eyes,  filiform,  but 
the  fifth  and  sixth  articles  little  compresso-expanded,  the  seventh  to 
ninth  distinctly  compresso-dilated,  the  two  apical  articles  minute, 
the  apices  acute.  Pronotum  anteriorly  little  rounded  produced,  pos- 
teriorly acuminate,  extended  little  beyond  the  apices  of  the  posterior 
femora  ;  anterior  prozonal  carinas  behind  the  anterior  margin  want- 
ing, median  carina  little  acute,  percurrent,  in  profile  substraight ; 
anterior  sulci  subobsolete,  humeral  angles  wanting,  the  humero- 
apical  carinas  percurrent  backward,  and  forward  extended  as  far  as 
the  point  opposite  and  above  the  inferior  sinus ;  lateral  lobes  tamed 
down,  the  posterior  angles  obtuse.  Elytra  small  elongate,  sub- 
lanceolate  ;  wings  fully  explicate,  extended  to  or  little  beyond  the 
apex  of  pronotal  process.  Anterior  and  middle  femora  elongate,  the 
margins  straight,  entire ;  the  posterior  femora  little  incrassate,  the 
superior  margin  arcuate,  minutely  serrulate,  posterior  tibiae  pluri- 
spinoae  and  minutely  serrulate,  the  inner  fourth  part  toward  the 
apices  unarmed,  the  three  pulvilli  of  the  first  article  of  posterior 
tarsi  equal  in  length,  subacute.  Length  of  body,  female  entire, 
9*5-10  mm. ;  posterior  femora  5-5*5  mm. 

Three  examples  from  Kuching,  N.W.  Borneo;  tw^o  of 
these  from  the  Sarawak  Museum,  No.  337  and  357,  and 
the  other  Dyak  coll.,  K  Shelford ;  Oxford  Museum. 

The  antennae  in  this  species  are  more  compressed  than 
in  P.  mellerborgi,  St&l,  and  the  facial  frontal  costa  is  more 
narrowly  sulcate. 

Section  CLADONOTiE,   Bolivar. 

Genus  Deltonotus,  Hancock. 

1.  D.  tediformiis,  Hancock,  Spolia  Zeylanica,  vol.   ii,  p. 
111-112,  PL  I,  figs.  2-2a,  1904. 

Two  examples  from  Pundaluoya,  Ceylon;  Oxford 
Museum. 

These  specimens  have  the  pronotum  less  produced 
anteriorly  than  the  type  examples  in  the  author's  collec- 
tion, from  the  same  locality,  and  are  provisionally  con- 
sidered immature.     It  is  however  possible  that  they  are 
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distinct  from  tectiformus,  and  two  in  my  collection  from 
Hantane,  Ceylon,  bear  the  label  **-D.  cridatus,  sp.  nov.," 
awaiting  study  of  a  larger  series  to  settle  the  matter. 

Genus  PoruA,  Bolivar. 

1.  P.  coTonata^  Bolivar,  Ann.  Soc.  Ent  Belg.,  vol  xxxi, 
p.  208,  PL  I,  fig.  9,  1887. 

Four  examples  from  Euching,  N.W.  Borneo,  R  Shelford; 
Oxford  Museum. 

Genus  Epitettix,  nov. 

Stature  small,  body  somewhat  smooth  but  densely  punctate. 
Vertex  broad,  little  narrowed  forward,  much  wider  than  one  of  the 
eyes,  anteriorly  not  at  all  transversely  carinate  but  on  each  side 
with  a  very  small,  though  distinct  elongate  longitudinal  carina,  front 
margin  convex,  with  an  abbreviated  somewhat  thickened  and  pro- 
duced median  carina  ;  face  oblique  ;  superior  ocelli  placed  between 
the  lower  third  of  the  eyes;  the  face  together  with  the  ctowd 
of  head  forming  an  obtuse  angulate  profile,  frontal  scutellum  not 
divided  above  the  posterior  ocelli,  triangxilar,  and  the  margins  but 
little  elevated,  not  produced  in  profile ;  antennas  inserted  little 
forward  and  below  the  ventro-anterior  margins  of  the  eyes,  the  dis- 
tance between  them  much  wider  than  that  to  the  eyes.  Pronotum 
anteriorly  truncate,  posteriorly  cuneate,  with  subacute  apex,  not 
extended  backward  to  the  apices  of  the  posterior  femora ;  median 
carina  percurrent,  distinct,  and  substraight,  dorsum  subtectiform, 
punctate,  prozonal  carinas  behind  the  anterior  border  somewhat 
indistinct ;  humeral  angles  almost  wanting ;  lateral  lobes  little 
reflexed  outwards,  the  posterior  angles  obliquely  truncate  behind. 
Elytra  and  wings  wanting  ;  margins  of  anterior  and  middle  femora 
entire,  posterior  femora  little  incrassate  and  of  ordinary  form,  the 
margins  of  posterior  tibiae  plurispinose,  and  minutely  serrulate,  the 
first  articles  of  the  posterior  tarsi  strongly  larger  than  the  third,  the 
three  pulvilli  about  equal  in  length.  Resembling  Diotarus,  StM,* 
Type,  EpUettix  punctaUis, 

1.  H,  piinctatus,  sp.  nov.  (Plate  XXI,  fig.  1.) 

Fuscous,  with  the  posterior  half  of  dorsum  and  upper  distal  half 
of  hind  femora  flavo-ferruginouB,  the  anterior  and  middle  tibie 

*  This  genus  may  be  assigned  to  my  Subsection  II,  under 
Cladonota,  and  next  to  Diota/rus,  St&l,  as  given  in  my  key  in  Geneia 
Insectorum.  Vide  p.  9,  10,  48me  Fasc.  Orthop.  Bub&m.  T^triginm, 
1906. 
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light,  annulate  with  fuBcons.  Apical  articles  of  maxillaiy  palpi  little 
dilated,  oval.  Length  of  body  entire,  male,  10  mm.  ;  pronotnm 
7  mm. ;  posterior  femora  5  mm. 

One  example  from  Euching,  N.  Borneo,  R  Shelford; 
Oxford  Museum. 


Genus  Cladoramus,  nov. 

This  genns  differs  from  Pa/ntdia,  which  it  most  resembles,  in  the 
anterior  margin  of  pronotnm  being  profoxmdly  produced  forward  oTer 
the  head,  forming  a  process,  in  the  snlcation  of  the  forward  dorsal 
margin  of  crest,  the  presence  of  strongly  carinate-crenulate  hnmeral 
angles  which  are  little  produced  outwards,  and  in  the  lateral  lobes  of 
pronotnm  bearing  a  superior  or  eljtral  sinus  for  the  reception  of  the 
elytra,  the  latter  being  of  ordinary  form. 

1.  C.  crenulcUus,  sp.  nov.    (Plate  XXI,  fig.  2.) 

Qreyish,  body  strongly  mgose,  somewhat  sparingly  provided  with 
small  subspiniform   tubercles.    >Face  nearly  vertical,  viewed   in 
profile  wholly  denticulate  ;  vertex  very  broad,  on  each  side  forward 
adjoining  the  eyes  armed  with  an  obliquely  produced  spine,  the 
middle  backward  denticulate,  and  forward  strongly  armed  with 
produced  denticles  between  the  eyes ;  frontal  scutellum  with  convex 
sides,  the  margins  denticulate  produced,  the  faciei  median  carina 
below  as  well  as  hce  on  each  side  denticulate ;  eyes  small  and 
snbeessile  ;  the  three  apical  articles  of  the  maxillary  palpi  compresso- 
dilated ;  antenn»  inserted  far  below  the  eyes,  the  distance  between 
tbem  and  that  to  the  eyes  nearly  equal    Pronotum  rugose,  strongly 
tectiform  and  cristate,  anteriorly  profoundly  produced  beyond  the 
head,  in  the  form  of  a  sublongitudinal  process,  posteriorly  extended 
only  little  beyond  the  apices  of  the  posterior  femora ;  the  anterior 
process  viewed  from  above  presenting  a  strongly  spinose  margin 
below  on  each  side,  the  apex  bifid  and  the  upper  dorsal  margin  dis- 
tinctly sulcate ;  viewed  in  profile  the  whole  doraal  crest  little  devated 
somewhat  horizontally,  but  the  anterior  half  undulato-crenulate,  the 
process  anteriorly  little  arcuate  above,  at  the  middle  behind  the 
shoulders  somewhat  angulate ;  from  here  backwards  strongly  sinu- 
ato-dentate,  the  apex  very  little  turned  downward  behind ;  humeral 
angles  strongly  carinate,  little  produced  outwards,  and  strongly 
crenulate;  lat^al  lobes  of  pronotum  posteriorly  bisinuate,  below 
widely  laminate  outwards  subhorizontally,  arcuate  anteriorly,  pos- 
teriorly often  armed  with  three  obtuse  denticles  or  crenulate.  Elytra 
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of  moderate  fldze,  elongate  tublanceolate,  where  they  rest  at  the  ndes, 
the  inferior  lateral  margin  of  pronotom  little  arcoato-excavate  for 
their  reception ;  wings  wanting.  Anterior  femora  strongly  compreeso- 
foliate,  scarcely  longer  than  wide,  the  superior  margin  sinuate,  below 
coarsely  crenolate ;  anterior  tibisd  strongly  compresso-ampliate  behind 
the  middle,  above  canaliculate,  with  a  spur  midway  on  the  margins, 
behind  the  inner  margin  toward  the  distal  extremity  armed  with 
acute  spines  (about  five),  middle  femora  externally  tubercolose, 
margin  above  strongly  acute-sinuate  and  denticulate,  below  lobato- 
crenulate,  middle  tibi»  ampliate  at  the  middle,  the  superior  inner 
margin  furnished  with  denticulate  lobes ;  hind  femora  externally 
strongly  rugose  and  armed  with  spinous  tubercles,  the  outer  carina 
below,  as  viewed  from  above  bearing  strongly  denticulate  lobes  at 
the  middle,  and  at  the  apical  fourth  similarly  armed,  though  not  so 
pronounced,  knees  denticulate  on  the  sides  and  above,  the  lower 
margin  of  hind  femora  strongly  lobato-denticulate,  the  posterior 
tibiss  rather  stout,  the  canthi  crenulate  and  plurispinose,  the  inner 
canthus  regularly  spined,  the  third  pulvilli  of  the  posterior  tani 
little  longer  than  the  first  or  second  articles,  straight  below.  Length 
of  the  body  entire,  female,  11  mm. ;  pronotum  12*8  nun. ;  anterior 
process  of  pronotum  2*6  mm.;  posterior  femora  5*5  mm. 

One  fSemale  example  from  Rhodesia,  East   Loangwa, 
Africa,  S.  A.  Neave;  Oxford  Museum. 

Section  SCELIMENiE,  Bolivar. 
Oenus  ScELiMEKA,  Serville. 

1.  S.  producta,  Serville,  Hist.  Nat.  Ins.  Orthopt,  p.  762, 

1837. 
One  example  from  East,  and  three  from   West  Java, 
H.  Fruhstorfer ;  Oxford  Museum. 

2.  S.  aanfuinolenta  (Krauss),  Bolivar,  Ann.  Soc.  Ent  Belg. 

xxxi,  p.  216-217, 1887. 
One  example  from  East,  and  three  frx)m  West  Java; 
Oxford  Museum. 

3.  S.  logani,  Hancock,  Spolia  Zeylanica,  vol.  ii,  p.  120-122, 

figs.  6-5c,  PL  1, 1904. 
Two  examples  from  Kelawaewa,  N.C.  Province,  Ceylon; 
Oxford  Museunou 

4.  S.  gavicUia,  Saussure,  Ann.  Soc.  Ent  France,  p.  485, 

1860. 
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Three  examples.    One  from  Pandolaoya,  and  two  fix>m 
Eandy,  Ceylon;  Oxford  Museum. 

5.  S.  india,  sp.  nov. 

Beaembling  8.  producta  but  sliglitly  Btonter  in  stature.  Body 
fiisoous,  pale  yariegated,  the  carine  of  domtm  flaTO-maculate,  the 
tibis  with  pale  annuli.  Vertex  subequal  in  width  to  one  of  the 
eyes,  the  frontal  carinn  on  each  tide  little  oompresBed  and  sabaonte. 
Pronotom  anteriorly  somewhat  subangulate,  posteriorly  extended 
beyond  the  knees  of  the  hind  femora  about  as  far  as  the  tibial  apices, 
but  not  so  lengthily  attenuate  as  in  produeta ;  dorsum  conspersed 
with  granules ;  depressed  and  uneven,  between  the  sulci  forwards 
sabfostulate  on  each  side,  between  the  shoulders  bearing  subelevated 
longitudinal  coetate  protuberances,  humeral  angles  unarmed,  behind 
the  shoidders  bifossulate,  and  presenting  a  pair  of  rounded  subele- 
vated nodules,  again  another  pair  somewhat  fused  together  appear 
posteriorly  opposite  the  middle  of  the  hind  femora  which  are  indis- 
tinct ;  posterior  process  stout  at  the  base  and  acuminate  toward  the 
apex  ;  median  carina  rather  incrassate,  unevenly  undulate,  anteriorly 
at  the  margin  little  protuberant  and  subtuberculate  :  lateral  lobes  at 
the  anterior  margin  armed  with  small  tubercles,  the  posterior 
margin  little  laminate  outwards,  and  armed  with  a  distinct,  acute 
spine  on  each  side,  directed  transversely  but  little  curved  forward. 
The  posterior  femoral  margins  entire,  the  posterior  tibiss  armed  with 
minute  denticles,  the  margins  dilated  towards  the  apices ;  the  first 
article  of  the  posterior  tarsi  dilated  but  not  so  widely  as  in  producta. 
Length  of  body  entire,  male,  19*5  mm. ;  pronotnm  18  mm. ;  posterior 
femora  7  mm. 

Two  examines  from  Cherrapunji,  Assam;  Oxford 
Museum. 

Genus  Chthonotettix,  Hancock.* 

1.  a  palpatm,  StiQ,  Ofv.  Vet  Akad.  Forh.,  p.  57,  1877. 
=  Ckthonius  pidpatus^  Bolivar.    (Plate  XXI,  fig.  3.) 

Body  sparingly  granulose,  fuscous,  obscurely  variegated  with 
flavoua  Vertex  distinctly  narrower  than  one  of  the  eyes,  the  anterior 
carinsB  rounded  oblique ;  eyes  globose ;  frontal  costa  roundly 
protuberant  between  the  antennae,  narrowly  sulcate  and  divided 
little  above  the  posterior  ocelli,  the  latter  situated  between  the  lower 
third  of  the  eyes,  conspicuous  in  profile  ;  antennsa  inserted  scarcely 

♦  The  name  Chthonotettix  was  proposed  by  the  present  author 
(vide  Qenera  Insectorum,  48me  Fasc.  Orthoptera,  Subfam.  Tetriginae^ 
p.  26,  1906)  to  replace  Bolivar's  preoccupied  genus  Ohth^niui, 
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below  and  anterior  to  the  Tentro-anterior  border  of  the  eyes. 
Pronotom  truncate  anteriorly,  posteriorly  lengthily  extended  beyond 
the  knees  of  the  hind  femora;  median  carina  often  iz^^ermpted, 
disappearing  anteriorly  behind  the  frontal  margin  and  posterioriy 
on  the  apical  process,  in  profile  little  gibbidons  between  the 
shoulders,  posteriorly  sinuate ;  dorsum  depressed,  with  abbreviate 
oosta  between  the  humeral  angles,  strongly  fossulate  behind  the 
humeral  angles,  subnodulose  in  single  order  posteriorly,  and  the 
process  toward  the  extremity  smooth  and  cylindrical ;  lateral  lobes 
little  laminate,  the  posterior  angles  armed  with  distinct  transvene 
spine  on  each  side,  acute.  Elytra  moderately  large,  elongate  sublan- 
eeolate ;  wings  fully  explicate  but  not  quite  reaching  to  the  pronotal 
apex.  Femoral  margins  entire,  anterior  and  middle  femora  very 
slender,  nearly  equal  in  length ;  margins  of  posterior  tibi»  moderately 
dilated,  sparingly  armed  with  small  denticles,  the  inner  canthus 
unarmed  at  the  distal  fourth  ;  the  first  articles  of  the  posterior  tarsi 
not  at  all  dilated,  the  three  pulvilli  equal  in  length  and  straight 
below.  Length  of  body  entire,  female,  22  mm. ;  pronotum  20*5  mm. ; 
posterior  femora  8*5  mm. 

One  example,  No.  2772,  from  Luzon,  Manilla^  Philip- 
pines, K  L.  Meyer ;  Oxford  Museum. 

Qenus  Oavialidiitm,  Saussure. 

1.  G.  crocodilus,  Saussure,  Ann.  Soc  Ent  France,  p.  481, 
1860. 

Four   examples  from    Pundaluoya^    Ceylon*      Oxford 
Museum. 

Genus  Oxtnotus,  Hancock. 

1.  0,  hastatVA,  Hancock,  Occas.  Mem.  Chicago  Ent  Soc, 

vol  i,  No.  1,  p.  12, 18,  PL  I.  figs.  S-3a,  1900. 

One  example  from  N.E.  Madagascar,  Bay  of  Antongil, 
Mocquerys ;  Oxford  Museum. 

Qenus  Criotettix,  Bolivar. 

C,  tricarinatiis,  Bolivar,  Ann.   Soc.   Ent   Belg.    xxxi, 
p.  224, 1887. 

Eleven  examples  from  Pundaluoya,  and  other  points  in 
Ceylon ;  Oxford  Museum. 

2.  C.  flavopictus,  Bolivar,  Ann.  Soc,  Ent.  France,  vol  Ixx, 

p.  582,  1902. 
Two  examples  from  Cherrapunji,  Assam;  Oxford  Museum. 
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3.  C.  oculattcs  magnuBf  var.  nov. 

This  foim  nearly  resembles  the  Sumatran  species  oeula^  Bolivar, 
bat  differs  in  being  laiger  in  stature. 

Length  of  body  entire,  male  and  female,  15-18  mm. ;  pronotum 
14-17-6  mm. ;  posterior  femora  5*6-7  mm. 

Five    examples  from   West  and    Mid  Java;  Oxford 
Museum;  numerous  examples  in  the  authored  collection, 

Qenus  Acantualobxjs,  Hancock. 

1.  A.  rugoma,  Bolivar,  Ann.  Soc.  Ent  Belg.  xxxi,  p.  228, 

1887. 

Five  examples  are  referable  to  this  species,  they  are 
from  Kuching,  N.  W.  Borneo,  R  Shelford ;  Oxford  Museum. 

2.  A.  aaginatiis^  Bolivar,  Ann.  Soc.  Ent  Belg.  xxxi,  p.  225, 

1887. 

Seven  examples,  including  specimens  from  Java  and 
China ;  Oxford  Museum. 

3.  A.  longinotus,  sp.  nov. 

This  species  is  closely  allied  to  A.  rugotus^  Bolivar,  and  might 
possibly  be  the  long- winged  form  of  the  latter.  It  differs  principally 
in  the  pronotum  being  strongly  extended  backward  beyond  the 
femoral  apices,  and  in  the  body  being  somewhat  stouter.  It  bears 
moreover  a  near  resemblance  to  nextumu  also,  but  it  is  smaller  in 
stature.  Ferruginous  or  tending  to  fuscous.  Vertex  wider  than 
one  of  the  eyes,  very  little  narrowed  forward,  very  slightly  maiginate 
on  each  side  anterior  to  the  lateral  supraocular  lobes,  median  carina 
abbreviated ;  frontal  costa  veiy  sparingly  compresso-elevated  between 
the  antennsB,  in  profile  scarcely  sinuate  below  the  median  ocellus, 
above  declivous.  Pronotum  anteriorly  truncate,  posteriorly  lengthily 
extended  beyond  the  femoral  knees ;  dorsum  convex  between  the 
shoulders,  subbifossulate  behind  them,  the  surface  rugose,  irregularly 
furnished  with  abbreviated  rugaa  and  tubercles,  posterior  angle  of 
the  lateral  lobes  triangular,  somewhat  acute,  bat  not  spinose.  Wings 
little  longer  than  pronotum  in  the  female.  Anterior  and  middle 
femora  margins  subentire,  the  posterior  femoral  margins  minutely 
serrulate.  Length  of  body  entire^  male  and  female,  16*6-19  mm. : 
pronotom  16-17*5  mm. ;  posterior  femora  6*6-7*6  mm. 

Seven  examples  from  N.W.  Borneo,  R  Shelford ;  Oxford 
Museum. 
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4.  A.  fuKus,  sp.  nov.  (or  var.  ?). 

Similar  in  ttatnre  to  longinatw^  bat  en 
09u$)j  the  vertex  wide,  and  the  frontal  co 
between  the  antennae,  and  sinuate  belo 
lateral  margin  of  vertex  with  distinct  Id 
ride  forward.  Dorsum  of  pronotum  very 
furnished  with  abbreviated  rugae,  and  tul 
in  profile  the  median  carina  of  pronot 
subnodulose  forward,  and  distinctly  depr 
lateral  lobes  little  more  reflexed  outwar 
angle  little  more  acute  and  somewhat  spin 
female,  18  mm. ;  pronotum  16*8  mm. ;  p< 

One  example  from  N.W.  Borne 
Museum. 

5.  A.  miliaritis,  Bolivar,  Ann.  Soc. 

1887. 

Two  examples  firom  Fundali 
Museum. 

6.  A,  miliarius  cuneatus,  Hancoc 

part  vii,  p.  133,  1904. 

Three  examples  from  Ceylon ;  C 

7.  A,  rdbustuB^  sp.  nov. 

A  stouter  form  than  either  long\not\ 
latter  having  abbreviated  wings  and  pr 
very  little  extended  beyond  the  knees  o1 
between  the  shoulders  rather  broade 
fuscous ;  the  vertex  distinctly  wider  th; 
lobes  of  pronotum  decidedly  reflexed  ou 
triangular  but  not  at  all  spinose  ;  doi 
rugose  and  tuberculose ;  the  third  articl 
the  female)  little  longer  than  the  first 
body  entire,  male  and  female,  13*8-15*4 1 
posterior  femora  7-9  mm. 

Two  examples  from  Kuching, 
these  from  the  Sarawak   Museui 
Shelford ;  Oxford  Museum. 

8.  A,  bispinoaus,  Dalman,  Vet.  Aki 

One  example  from  Fenang,  1 
Oxford  Museum,  No.  3452. 
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Genus  Loxilobus.  Hancock. 
1.  Z.  oMornvs^  gp.  nov. 

A  gmall  fonn,  with  abbTeviated  wings  and  pronotal  prooeae. 
OinereouR  or  femiginoaa,  often  infoaeate  on  the  aides  and  legs ; 
vertex  aabequal  in  width  to  one  of  the  eyes,  advanced  as  far  as  the 
eyes,  narrowed  forward,  distinotlj  longitudinally  soleate  on  each 
side ;  frontal  coeta  in  profile  convex.  Pronotum  anteriorly  trnncate, 
posteriorly  cnneate,  extended  backward  as  far  as  the  hind  femoral 
knees ;  dorsum  tuberculose,  subcostate  between  the  shoulders,  and 
here  somewhat  convex,  deplauate  posteriorly ;  median  carina  of  pro- 
notum sinuate  in  profile,  sometimes  little  elevated  forward,  before 
the  shoulders;  lateral  lobes  little  laminate  outwards  and  sub- 
triangular,  obliquely  truncate;  margins  of  anterior  and  middle 
femora  entire,  the  third  articles  of  the  posterior  tarsi,  with  the 
third  pulvilli  longest,  the  apices  of  the  first  and  second  acute. 
Elytra  elongate,  with  rounded  apices ;  wings  abbreviated,  little 
shorter  than  the  pronotal  process. 

Three  examples  from  Cherrapunji,  Assam;  Oxford 
Museum. 

2.  Z.  tinmcatus,  sp.  nov. 

Resembling  ocu^tK,  but  having  the  lateral  lobes  of  pronotum  little 
dilated,  and  obliquely  truncate  behind,  the  posterior  angles  distinct, 
but  not  acute,  the  dorsum  of  pronotum  lightly  rugose,  but  without 
distinct  lineate  rugss  or  tubercles ;  wings  fully  explicate  and  extended 
backward  as  far  as  the  pronotal  process.  Length  of  body  entire, 
female,  14  mm. ;  pronotum  13  mm. ;  posterior  femora  6*2  mm. 

One  example  from  Euching,  N.W.  Borneo,  Dyak  coll., 
K  Shelford;  Oxford  Museum. 

3.  Z.  inndiasvs,  Bolivar,  Ann.  Soa  Ent.  Belg.  xxxi,  p.  228, 

1887.     {OrioMtix  insidiosus  of  Bolivar.) 

One  example  from  Euching,  N.W.  Borneo,  R.  Shelford ; 
Oxford  Museum. 

Genus  Bolotettix,  nov. 

Body  conspersed  with  granules  or  somewhat  punctate.  Vertex 
strongly  narrower  than  one  of  the  eyes,  subacuminate  forward  and 
little  ascendant,  subsulcate  on  each  side  of  the  feeble  median  carina, 
the  lateral  margins  anteriorly  provided  with  suboblique  carinas  open 
in  ^nt,  and  bear  small  indistinct  supraocular  lobes  ;  frontal  oosta  in 
profile  little  compresso-elevat^d  between  the  ant^nn^  viewed  in 
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front  narrowly  eompressed  and  solcate  little  above  the  posterior 
ocelli,  the  rami  below  moderately  diveigent  toward  the  median 
ocelluB ;  eyes  large  and  strongly  globose,  somewhat  prominently 
elevated  ;  posterior  ocelli  placed  near  the  lower  third  of  the  eyes  ; 
palpi  with  the  apical  articles  little  compresao-dilated ;  antenpiB 
filifonn  and  very  slender,  inserted  scarcely  below  the  antero- ventral 
border  of  the  eyes.  Pronotum  anteriorly  truncate,  posteriorly 
subulate,  often  extended  little  beyond  the  hind  femoial  apices ; 
dorsum  anteriorly  cylindrical,  the  prozonal  and  lateral  carina 
before  the  shoulders  wanting ;  between  the  shoulders  backward  de- 
planate,  and  behind  the  shoulders  often  subbifossulate ;  median  carina 
forward  behind  the  anterior  margin  wanting,  in  front  of  the  shoulders 
somewhat  compresso-arcuate  ;  lateral  lobes  of  pronotum  posteriorly 
bisinuate,  the  posterior  angles  moderately  laminate,  and  on  each 
side  strongly  armed  with  a  transversely  produced  spine,  or  rarely 
little  produced.  Elytra  very  small  and  lanceolate ;  wings  ftiUy 
explicate,  not  extended  so  fiur  as  the  apex  of  pronotal  process  or 
about  as  far.  Anterior  and  middle  femora  narrow,  elongate,  carina 
entire,  posterior  femoral  margins  serrulate,  the  genicular  denticles 
moderately  distinct,  posterior  tibia  scarcely  at  all  ampliate  toward 
the  apices,  with  the  canthi  compressed,  spinose,  and  minutely 
serrulate,  the  first  and  third  articles  of  the  posterior  tarsi  subequal 
or  the  first  little  longest    Type  Bcioteitix  vodidispi^ws. 

This  genus  is  readily  distinguished  from  Criotettix,  which 
it  most  resembles,  in  the  very  narrow  subacuminate  vertex, 
the  absence  of  the  anterior  prozonal  and  lateral  carinsB 
on  the  dorsum  of  pronotum,  the  cylindrical  character  of 
the  forward  part  of  the  pronotum,  the  strongly-produced 
spines  arming  the  posterior  angles  of  the  lateral  lobes,  the 
very  small  elytra,  and  the  insertion  of  the  antennoB  barely 
below  the  eyes. 

1.  B.  validispinus,  sp.  nov.    (Plate  XXI,  fig.  5.) 

Dark  ferruginous,  the  face  and  1^  lighter,  the  lateral  thoracic 
spines  and  borders  of  pronotum  rufescent,  posterior  femora  externally 
below  longitudinally  striated  with  fuscous,  posterior  tibia  and  under 
parts  of  body  fuscous.  Face  oblique  ;  vertex  ascendant  forward,  in 
front  reduced  to  nearly  one -half  the  width  of  one  of  tiie  prominent 
and  globose  eyes,  anteriorly  subobliquely  mai^ginate  on  each  side, 
in  profile  not  at  all  produced,  middle  feebly  carinate,  very  little 
longitudinally  sulcate  on  each  side,  supraocular  lobes  indistinct ; 
frontal  costa  little  compresso^evated  between  the  antenna.  Pro- 
notum  anteriorly  cylindrical,  subulate  posteriorly,  little  concave 
backwards,  and  extended  beyond  the  knees  of  the  hind  femora  and 
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dightly  beyond  the  wings,  the  apical  process  little  upturned  at  the 
tip,  dorsimi  of  pronotnm  nearly  smooth,  conspersed  with  granules, 
litde  bifossulate.  behind  the  shoulders ;  median  carina  in  profile  un* 
dulate,  before  the  shoulders  compresso-arctiate,  and  forward  behind 
the  anterior  margin  obliterated,  but  distinct  posteriorly;  lateral 
carinas  of  pronotum  wanting :  the  lateral  margins  of  pronotum  just 
above  the  elytra  at  sides  longitudinally  sulcate ;  lateral  lobes  with 
the  posterior  angles  strongly  produced  outward  on  each  side  in  a 
transverse  acute  spine,  stout,  and  triangular.  Elytra  small  and 
lanceolate ;  wings  largely  concealed  by  the  pronotum  posteriorly. 
Anterior  and  middle  femora  rather  slender,  the  margins  entire ;  the 
apical  denticles  of  posterior  knees  subacute,  the  ante-genicular  den- 
ticles moderately  distinct;  the  first  articles  of  the  posterior  tand 
having  the  first  pulvilli  smallest  and  acute,  the  third  barely  longer 
than  the  second,  subflattened  below.  Length  of  body  entire,  female, 
15  mm.  ;  pronotum  14*5  mm. ;  posterior  femora  7  mm. 

One  example  from  (Kuching  ?)  N. W.  Borneo ;  Sarawak 
Museum,  No.  344 ;  Oxford  Museum. 

2.  B.  planiis,  sp.  nov. 

Greyish  fascous,  the  face  similarly  coloured,  but  the  legs  lighter, 
the  posterior  femora  externally  light  above,  striated  wi&  fuscous 
below,  posterior  tibia  fnscoua  Vertex  very  nanow,  in  front  barely 
more  than  half  the  width  of  one  of  the  globose  eyes,  ascendant  forward ; 
frontal  oosta  barely  compresso-elevated  between  the  antennae,  face 
oblique,  scarcely  sinuate.  Pronotum  anteriorly  cylindrical,  the  pro- 
zonal  carina  very  indistinctly  indicated,  posteriorly  subulate  and 
extended  little  beyond  the  knees  of  the  hind  femora ;  the  dorsum 
interspersed  with  coarse  granulations,  subpunctate  posterioriy, 
between  the  shoulders  bearing  indistinct,  abbreviated,  secondary 
costa ;  median  carina  subincrassate,  but  low»  obliterated  behind  the 
anterior  border,  posteriorly  straight,  but  little  compresso-arcuate 
forward  before  the  shoulders  ;  lateral  lobes  with  the  posterior  angles 
on  each  side  bearing  a  transverse  spine,  strongly  narrowed  acute. 
Elytra  small,  lanceolate,  and  black  ;  wings  fuUy  explicate  but  ex- 
tended only  as  far  backward  as  apex  of  pronotal  process,  coloured 
black  or  fuscous.  Anterior  and  middle  femora  elongate,  narrow, 
margins  entire ;  posterior  femora  externally  bearing  strongly  ex- 
pressed oblique  cost®  ;  the  first  and  second  pulvilli  of  posterior 
tarsi  equal  in  length*  acute,  the  third  longer  and  flattened  below. 
Length  of  body  entire,  female,  12  mm. ;  pronotum  11  mm. ;  posterior 
femora  6*7  mm. 

One  example  from  Mt.  Matang,  3000  feet,  near  Kuching, 
N.W.  Borneo ;  Sarawak  Museum,No.  342 ;  Oxford  Museum. 
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This  species  is  readily  distingi 
by  the   smaller   stature,    being 
shoulders,  in  the  more  coarsely 
more   slender   thoracic   spines, 
straighter  pronotum,  and  the  bl 

228, 1887, 

This  species  occurs  in  the  Phili 
by  Bolivar  under  the  caption 
advertently  omitted  from  my  list  ( 
in  my  article  in  Genera  Insectorui 
Subfam.  Tetriginm,  p.  28,  190i 
there  in  a  foot-note.  Attention  ' 
as  belonging  to  a  new  subgenus, 
under  the  new  genus  Bolotettix  al 

4.  It  is  quite  likely  that  Criotd 
Soc.  Ent  Belg.,  p.  226,  xxxi,  188 
is  from  Gaboon  (Bolivar). 

Genus  Ocyteti 

Recalling  CharagoUttix,  to  which 
Body  strongly  mgose  ;  vertex  wide,  ti 
forward,  on  each  ride  bearing  a  sma 
wardly  interrupted,  foesulate  on  eac! 
carina ;  eyes  small ;  fue  moderate! 
frontal  costa  roundly  compres8o-pro4 
viewed  in  front  snlcate  little  above  t 
rami  moderately  snbparallel  to  the  mi 
placed  between  the  lower  third  of  tl 
tinctly  before  the  eyes ;  maxillary  p 
apicaUy.  Pronotum  anteriorly  tran 
margin  often  excavate,  posteriorly  acu: 
upturned  and  not  extended  backward 
femora ;  dorsum  strongly  depressed,  < 
transversely  fossulate  between  the 
quadrinodulose ;  the  humeral  angles 
and  strongly  carinate,  the  lateral  ms 
the  shoulders  strongly  elevated ;  the  L 
presso-sinuate ;  median  carina  strong] 
of  the  shoulders,  depressed  and  in( 
margin,  anterior  prozonal  carinse  strc 
tween  them,  lateral  scapular  area  at  tl 
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the  interior  bonder  often  bearing  a  tubercle  on  each  dde,  the  poa- 
teror  angles  widely  laminate,  produced  outwards  and  triangular 
acute,  obliquely  truncate  behind.  Elytra  and  wings  wanting. 
Anterior  femora  elongate,  lobate  ;  posterior  femora  above  externally 
bearing  a  series  of  large  subrounded  tubercles,  and  at  the  middle 
bituberculate,  margins  serrulate,  the  genicular  and  antegenicular 
denticles  stout,  subtriangular,  posterior  tib»  little  ampliate  towards 
the  apices,  the  cantbi  plurispinose  and  minutely  serrulate. 

1.  0,  latihvmerus,  sp.  nov.     (Plate  XXI,  fig.  4.) 

Body  obscure  ferruginous,  infuscated,  legs  fuscous  and  pale 
annulate.  Pronotum  dilated  between  the  bumeral  angles,  the  dorsum 
having  the  anterior  gibbosity  distinctly  elevated,  convex  forward  and 
declivous  backward,  posteriorly  provided  wi^  two  pairs  of  low 
subacute  nodulee ;  the  posterior  angles  of  the  lateral  lobes  having  the 
margin  behind  the  thoradc  spines  somewhat  serrulate.  Anterior 
femoral  margins  above  subbilobate,  with  a  median  denticle  below ; 
the  posterior  femora  having  the  first  denticle  situated  at  the  middle 
of  the  external  pagina  little  produced,  the  second  smaller.  Length 
of  body  entire,  female,  12*6  ;  pronotum  10  mm. ;  posterior  femora 
7] 


One  example  from  N.E.  Madagascar,  Bay  of  Antongil, 
Mocquerys ;  Oxford  Museum. 

Section  METRODOILE,  Bolivar. 
Genus  Systolsderus,  Bolivar. 

1.  &  ffremi,  Bolivar,  Ann.   See.  Ent.  France,   voL  Ixx, 

p.  584,  1901. 

Six  examples  from  Pundaluoya,  Ceylon ;  Oxford  Museum. 

2.  S.  parvus,  sp.  nov. 

A  small  species,  smoothly  granulate ;  cinero-ferruginous,  with 
black  wings.  Head  little  ezserted;  eyes  globose  and  strongly 
approximate:  vertex  narrowly  accuminate;  frontal  costa  between 
the  eyes  vertically  declivous,  not  at  all  sinuate;  antennse  inserted 
distinctly  before  the  eyes;  posterior  ocelli  placed  on  a  plane  with 
the  antero-ventral  border  of  the  eyes.  Pronotum  smoothly  granu- 
late, anteriorly  truncate,  cylindrical  forward,  and  behind  the  anterior 
margin  slightly  ascendant,  posteriorly  subulate ;  median  carina  of 
pronotum  very  thin,  low,  and  indistinct ;  the  posterior  angles  of  the 
lateral  lobes  turned  down,  subobtuse.  Elytra  light,  elongate, 
margins  above  substraight,  below  curvate,  acuminate  forward  and 
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apicidly,  the  external  suifiice  very  lightly  punctate;  wings  folly 
explicate.  Legs  light  ferroginons,  maigins  of  anterior  and  middle 
femora  little  compressed,  entire.  Length  of  the  body  entire,  female, 
11  mm. ;  pronotom  10*2  mm. 

One  example  from  Kuching,  N.W.  Borneo;  Sarawak 
Museum,  No.  358;  Oxford  Museum. 

Gtenus  Rhynchotettix,  nov. 

Body  smoothly  punctate  ;  face  profoundly  retreating ;  vertex 
strongly  rostrate,  viewed  from  above  the  rostrum  very  mudi  longer 
than  the  length  of  one  of  the  narrow  eyes,  the  apex  distinctly 
rounded,  the  middle  longitudinally  carinate;  frontal  coeta  veiy 
narrowly  sulcate,  the  carina  above  compressed,  percurrent  forward 
underneath  the  process  to  the  apex;  eyes  viewed  from  above  nar- 
rowly subelliptical,  in  profile  compressoMX>noidal ;  superior  ocelli 
placed  on  a  plane  with  the  lower  third  of  the  eyes;  the  median 
ocellus  placed  far  below  the  eyes ;  antennso  inserted  little  before 
(below)  the  antero-ventral  border  of  the  eyes.  Pronotum  truncate 
anteriorly,  the  margin  little  convex  produced,  posteriorly  acuminate, 
but  not  spinose,  toward  the  apex  little  concave  and  extended  back- 
ward  littie  beyond  the  posterior  femoral  knees;  dorsum  narrow 
between  the  shoulders,  cylindrical  forward,  the  prozonal  carina 
here  obliterated ;  median  carina  low  deplanate  forward,  but  littk 
elevated  and  distinct  posteriorly ;  lateral  carins  low ;  lateral  lobes 
with  the  anterior  margin  below  obliquely  excised,  the  posterior 
angles  of  the  lateral  lobes  little  laminate  outwards,  distinctly  pro- 
duced in  an  acute  spine  on  each  side.  Elytra  and  wings  wanting. 
Middle  femora  elongate,  margins  little  compressed  entire ;  genicular 
and  antegenicular  denticles  moderately  stout;  the  posterior  tibi« 
little  ampliate  toward  the  apices,  the  canthi  spinose,  the  first  article 
of  the  posterior  tarsi  distinctly  longer  than  the  third.  Type  Bhyn- 
choUttix  rostratus,* 

1.  jB.  rostratus,  sp.  nov.     (Plate  XXI,  fig.  7.) 

Fusco-ferrugineous,  with  lighter  longitudinal  striation  on  each 
side  of  dorsum,  posterior  femora  with  the  external  faces  below  stri- 
ated with  fuscous.  Rostrum  triquetrous,  strongly  produced  and 
when  viewed  from  above  about  one  and  a  half  times  longer  than  the 
length  of  one  of  the  narrow  eyes,  the  base  of  process  snbequal  in 
width  to  one  of  the  eyes ;  frontal  costa  viewed  in  profile  roundly 
excavate  opposite  the  eyes,  and  below  very  slightly  sinuate,  between 

*  This  genus  belongs  to  the  second  subsection  under  Metrodorm^ 
as  given  in  my  article  Tetriginas^  Qenera  Insectorum,  p.  32, 1906. 
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the  aatennea  very  slightly  compresso-eleyated.  Pronotom  with  the 
dorsum  finely  punctate,  frontal  margin  rounded-truncate,  posteriorly 
acominate,  the  apical  process  extended  little  beyond  the  knees  of  the 
hind  femora,  and  little  longitndinaUy  concave ;  posterior  angles  of 
the  lateral  lobes  armed  on  each  side  with  an  acutely-produced  spine, 
obliquely  truncate  behind ;  the  pulvilli  of  the  posterior  tarsi  dis- 
tinctly flattened  below,  the  first  smallest,  the  second  and  third  equal 
in  lengthy  and  longer  than  the  first  Length  of  body  entire,  female, 
14*8  mm. ;  pronotum  11*8  mm. ;  posterior  femora  6  mm. 

One  example  from  N.E.  Madagascar,  Bay  of  Antongil, 
Mocquerys ;  Oxford  Museum. 

Genus  Mitbitettix,  Hancock.* 
1.  if.  processus,  sp.  nov.     (Plate  XXI,  fig.  8.) 

Stature  little  larger  than  pkyUoceray  which  it  nearest  resembles. 
Body  finely  punctate,  granulate ;  grayish  ferruginous.  Vertex 
rostrate,  flattened  above,  subnarrowed  forward,  «horizontally  pro- 
duced, about  twice  the  length  of  one  of  the  eyes,  and  at  the  base 
nearly  twice  the  width  of  one  of  the  eyes  ;  viewed  from  above  the 
first  half  of  the  process  with  the  sides  subparallel,  at  the  middle  of 
the  rostral  margins  angularly  excavate  on  each  side ;  the  apical  half 
of  process  being  little  narrower  than  the  first  half,  and  little  dilated 
at  about  the  middle,  forward  the  sides  converge  forming  an  obtuse 
angle  in  front,  middle  carinate,  slightly  longitudinally  sulcate  on 
each  side  ;  head  viewed  in  profile  little  convex  above,  the  rostrum 
often  little  bent  downward,  face  oblique ;  frontal  costa  somewhat 
widely  sulcate,  dividing  above  the  posterior  ocelli,  the  carina  above 
passing  forward  on  the  underside  of  the  rostrum  strongly  compresso- 
elevated ;  posterior  ocelli  placed  between  the  submiddle  part  of  the 
eyes,  a  little  in  advance  of  them;  median  ocellus  situated  far  below 
the  eyes  ;  maxillary  palpi  with  the  apical  articles  dilated  ;  antennas 
short,  inserted  scarcely  below  the  antero-ventral  border  of  the  eyes ; 
maxillary  palpi  with  the  apical  articles  dilated.  Pronotum  anteriorly 
truncate,  little  angulate  produced  at  the  middle  of  the  front  margin, 
posteriorly  strongly  acuminately  produced  beyond  the  knees  of  the 
hind  femora,  the  process  stout ;  dorsum  deplanate,  smoothly  punc- 
tate, sometimes  slightly  rugulose,  narrow  between  the  shoulders; 
prozonal  carinse  parallel,  humeral  angles  widely  obtuse ;  median 
carina   compressed,   elevated   before   the    shoulders  subtectiform, 

♦  The  name  MUritettix  was  proposed  bv  the  writer  for  Bolivar's 
Mitrarictf  the  latter  name  being  preoccupied.  Vide  article  in  Qenera 
Insectorum,  48me  Fasc.,  p.  51, 1906. 
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depreaoed  between  the  shoulders  and  c 
btckward  ;  lateral  carin»  indistinct,  gi 
above  the  elytra  salcate ;  lateral  lobe 
oatwards,  slightly  laminato-rectangnl 
rather  narrow,  sabacuminate  towards  1 
cate,  not  quite  reaching  to  the  ap 
Femoral  margins  minntely  serralate, 
the  superior  carina  distinctly  compn 
margins  little  ocnnpressed,  in  the  male 
base ;  hind  femora  narrow  elongate,  th 
denticles  rather  stout,  acute ;  postei 
minutely  serrulate,  plurispinose,  and  8< 
the  apices ;  the  first  and  third  articles 
length,  the  three  pulvilli  equal  in  lengt 
Length  of  body  entire,  male  and  fern 
16-19  mm. ;  posterior  femora  6'8-7*5  n 

Four  examples  from  Kuching, 
the  Sarawak  Museum,  No.  340, 
ford;  Oxford  Museum. 

Genus  Tetticebus 

1.  T.  bigibboms,  Hancock,  Occasi 
Soc.,  voL  i,  Na  1,  p.  5,  PL  I, 

Four  examples  from  N.E.  Madi 
Mocquerys ;  Oxford  Museum. 

Genus  Cryptotetti 

1.  C.  spinilobvs,  Hancock,  Occasi 
Soc.,  voL  i,  No.  1,  p.  14,  15, 1 

Two  examples  from  N.E.  Mada 
Mocquerys;  Oxford  Museum. 

Genus  Mazarredl 

1.  M.  I7i8ulari8,  Bolivar,  Ann.  Soc 

1887. 

Four  examples    from    Pundal 
Museum. 

2.  M,  cerUrosa,  Bolivar,  Ann.  Soc. 

1887. 
Two  examples  from  Kuching, 
Museum,  Nos.  352  and  355;  Ox 
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8.  M.  planitartnia,  sp.  nov. 

Besembling  sculpta ;  stature  rather  slender ;  grayish  fuscous ; 
head  not  at  all  exserted  ;  vertex  flattened,  slightly  wider  than  one  of 
the  eyes,  little  narrowed  forward,  on  either  side  with  oblique  carina, 
the  middle  carina  obscure,  indistinctly  sloping  forward ;  frontal 
costa  viewed  in  profile  compresso-protuberant  between  the  antenna, 
the  face  strongly  sinuate  below ;  eyes  globose,  sessile,  not  higher 
than  the  dorsum.  Pronotum  gibbose  forward,  rather  narrow  be- 
tween the  shoulders,  very  strongly  produced  backwards  equal  to 
the  length  of  the  hind  femora  beyond  the  femoral  apices ;  median 
carina  elevated  gibbose  between  the  shoulders,  abruptly  declivous 
posteriorly  and  behind  the  shoulders  depressed,  posteriorly  straight ; 
dorsum  behind  the  prozonal  carinas  forward  at  the  sulci  constricted, 
humeral  angles  widely  obtuse,  bkarinate  ;  lateral  carinse  on  process 
posteriorly  serrulate  ;  anterior  prozonal  carinse  distinctly  expressed, 
rather  short  and  little  divergent  backward ;  dorsum  on  each  side 
bearing  an  abbreviated  costa  scarcely  in  front  of  the  shoulders,  and  a 
pair  of  lineate  tubercles  or  protuberances  above  the  middle  of  the 
posterior  femora ;  lateral  lobes  little  reflexed  outwards,  produced 
angolate.  Elytra  moderately  large,  oval,  little  narrowed  toward  the 
apices,  externally  strongly  punctate ;  wings  fully  explicate,  extended 
backward  as  far  as  the  pronotal  apex.  Anterior  and  middle  femora 
elongate,  the  maigins  little  compressed  undulate,  the  superior  carina 
of  the  anterior  femora  noticeably  compressed ;  the  canthi  of  posterior 
tibitt  minutely  spinose  and  serrulate ;  the  first  articles  of  the 
posterior  tarsi  very  slender,  longer  than  the  third,  the  pulvilli 
strongly  deplanate  below  and  almost  obliterated,  the  apical  pulvillus 
very  small  acute.  Length  of  body  entire,  male  and  female, 
14'S-16*5  mm.;  pronotum  14-15*5  mm.;  posterior  femora  5-5*8  mm. 

Four  examples  from  Kuching,  N.W.  Borneo.  One  of 
these  specimens  from  Sarawak  Museum,  No.  347^  the 
others  from  R  Shelford ;  Oxford  Museum. 

Qenus  Xistra,  Bolivar. 
1.  JT.  stylata,  sp.  nov. 

Ferruginous.  Head  compresso-elevated,  in  profile  sinuate. 
Vertex  comute,  strongly  concavely  depressed  forward,  on  each  side 
the  oblique  carinula  strongly  elevated  and  formed  into  an  acute, 
vertically-produced,  cylindrical  spine,  which  curves  a  little  forward, 
extended  above  the  eyes,  equal  to  about  four-fifths  the  height  of  one 
of  the  eyes  ;  eyes  elevated  and  conico-rotundate,  substylate ;  posterior 
ocelli  placed  barely  below  the  eyes ;  antenn»  inserted  far  below  the 
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eyes;  the  frontal  coeta  rather  widel} 
forward  to  the  median  ocellas,  little  con 
antenna.  Pronotum  granulate,  postc 
extended  beyond  the  hind  femoral  apic 
near  the  anterior  margin,  between  theal 
cristate,  the  top  of  crest  subdentate,  befi 
median  carina  often  little  compr8680-< 
forward  jnst  behind  the  anterior  marj 
process  ;  humeral  angles  widely  obtuse, 
forward  on  the  shoulders ;  the  anterio 
posterior  angles  of  the  lateral  lobes  su 
subrounded-truncate.  Elytra  elongate, 
externally  punctate,  fuscous  with  light  i 
barely  extended  beyond  the  pronotal 
femora  elongate,  the  carin»  distinctly 
superior  carinas  of  the  middle  femora  ] 
posterior  femora  elongate,  genicular  spii 
three  pulvilli  of  the  first  tarsal  articles 
the  body  entire,  female,  16*2  mm.;  p 
femora  5*9  mm. 

One  example  fix>m  Putlam,  ( 
Museum. 
This  species  is  nearly  allied  to  . 

Genus  Notocerus, 

1.  N.  comtUu$,  Hancock,  Occasi( 
Soc.,  voL  i.  No.  1,  p.  5,  6,  figs 

Three  examples  from  N.E.  ] 
Oxford  Museum. 

la.   Var, 

Similar  to  comutw,  but  of  smaller  a 
measuring  as  follows :  entire  lengtl 
14-16*4  mm.;  posterior  femora  6-7  m 
extend  beyond  the  pronotal  apex,  an 
between  the  elevated  humeral  angles 
little  tumose ;  the  median  carina  here  I 
little  compressed,  otherwise  similar  to  c 

Two  examples  from  the  same  h 
Genus  Hybotettix 

1.  H,  humercUiSy  Hancock,  Occasi 
Soc.,  vol.  i,  No.  1,  p.  9, 10,  fij 
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One  female  example  which  measnres  as  follows:  entire  length 
L8mm.;  pronotum  17  mm.;  posterior  femora  8  mm.  From  N.E 
ICadagascar,  Bay  of  Antongil,  Mocquerye ;  Oxford  Museum. 


Genus  Camelotettix,  nov 

Beeembling  Notocertu  and  Hyhotettixy  but  diflcring  in  the  vertex 
iMaring  more  perceptibly  eompresso-marginate  carina  laterally  before 
die  supraocular  lobes,  and  distinctly  fossulate  on  each  side  of  the 
reeble  median  carina;  the  frontal  costa  but  very  little  compreaso- 
slevated  between  the  antennso,  the  rami  evenly  divergent  forward  to 
the  median  ocellus ;  the  eyes  in  profile  globose  instead  of  ovoid ;  the 
pronotum  at  the  shoulders  slightly  dilated,  in  profile  the  lateral 
carinated  margins  widely  arcuato-elevated  above  the  articulation  of 
the  hind  femora,  the  dorsum  smoothly  deplanate,  but  transversely 
plurifossulate ;  the  lateral  lobes  of  pronotum  with  the  elytral  sinus 
nearly  as  pronounced  as  the  inferior  one  below.  Type  Oamdotettix 
curvinatua, 

1.  C.  curvinotvs,  sp.  nov.    (Plate  XXI,  fig.  6.) 

Qrayish-ferruginous;  body  smoothly  granulate,  quadrate  in  section 
or  in  front  view ;  vertex  transverse,  but  not  transversely  carlnata, 
flattened,  anteriorly  convex,  nearly  twice  the  width  of  one  of  the 
eyea,  laterally  eompresso-marginate  forward  of  the  supraocular  lobes, 
strongly  foesulate  on  each  side  of  the  feeble  median  carina ;  eyes 
sessile,  not  higher  than  the  dorsum ;  posterior  ocelli  placed  betwe^i 
the  submiddle  plane  of  the  eyes  ;  antennas  inserted  barely  before  the 
ventio-anterior  border  of  the  eyes ;  apical  articles  of  maxillary  palpi 
little  dilated.  Pronotum  anteriorly  truncate,  the  dorsal  front  margin 
somewhat  roundly  excavate,  posteriorly  acuminate,  extended  back- 
ward beyond  the  knees  of  the  hind  femora,  the  shoulders  widely 
rounded,  carinate,  and  viewed  in  profile  strongly  arcuately  elevated ; 
donom  transversely  trifossulate,  sloping  backward ;  the  median 
earina  strongly  sinuate ;  before  the  shoulders  bearing  an  abbreviated 
parallel  costa  on  each  side ;  prozonal  carinse  granulate,  little  converg- 
ent backward ;  lateral  lobes  with  the  posterior  angles  little  laminate, 
subacute  produced,  obliquely  truncate  behind  :  the  lateral  carinas  on 
each  side  of  the  pronotum  between  the  shoulders  and  elytra  formed 
in  a  wide  arc  far  above  the  elytra  (in  HybotetUxit  is  sulcate).  Elytra 
of  moderate  size ;  wings  fully  explicate,  extended  backward  nearly 
to  the  pronotal  apex.  Femora  elongate,  margins  entire,  the  ante- 
gsnicnlar  spines  small,  acute,  the  genicular  spine  little  acute  pro- 
duced ;  poatezior  tibiso  somewhat  curvate,  little  ampliate  toward  the 
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apices,  the  canthi  armed  with  stout  spines ;  the  first  and  third  tarsal 
articles  equal  in  length,  the  three  pulnlli  of  the  first  tarsal  articles 
equal  in  length,  hut  the  first  more  rounded  below  than  the  rest 
Length  of  body  entire,  female,  16*5  mm.;  pronotum  15*5  mm.;  width 
between  the  shoulders  3*5  mm.;  posterior  femora  7  mm. 

One  example  from  Bali,  Doherty ;  Oxford  Museum. 

Qenus  Dastlextrotettix,  Rehn. 

1.  D.  cwrriei,  Behn,  Proc,  Acad.  Nat  Science,  Philadelphia, 
p.  658,  1904. 

One  example,  a  male,  differs  from  the  type  in  being  less 
rugose  on  the  pronotum,  and  in  the  frontal  costa  being 
narrower.    From  Natal,  Africa ;  Oxford  Museum. 

Note. — This  genus  was  formerly  placed  in  the  section 
Cladonotw,  but  an  examination  of  type  specimens,  recently 
acquired,  convinces  me  that  it  belongs  in  the  section 
Tetrigia,  taking  a  place  near  Tetrix.  Indeed  this  species 
recalls  Tetrix  depreaaus,  Bris.,  as  its  nearest  relative. 

Qenus  Allotettix,  Hancock. 

\.  A.  americanua,  sp.  nov. 

Ferruginous.  Vertex  little  ascendant  forward  and  distmctly 
narrowed,  strongly  narrower  than  one  of  the  eyes,  tricarinate ;  franUl 
costa  suloate  above  the  posterior  ocelli,  the  rami  moderately  diverg- 
ent forward  to  the  median  ocellus,  in  profile  roundly  oompresso- 
elevated,  produced,  between  the  antennse ;  eyes  roundly  conoidal  in 
profile,  little  elevated  above  the  dorsum  of  pronotum ;  posterior 
ocelli  rather  conspicuously  showing  in  advance  of  the  eyes  on  a 
plane  little  below  the  middle ;  antenn»  inserted  distinctly  before 
(below)  the  eyes,  the  articles  strongly  elongate,  the  fint  articles 
grossly  compressed.  Pronotum  depressed,  rugose,  convex  between 
the  shoulders  and  somewhat  narrow,  the  shoulders  bicarinate,  widely 
obtuse,  posteriorly  lengthily  subulate,  extended  backward  beyond 
the  knees  of  the  hind  femora;  median  carina  little  compressed, 
lightly  sinuate,  little  excavate  behind  the  anterior  margin ;  anterior 
prosonal  carinse  distinctly  expressed,  slightly  convex ;  lateral  lobes 
with  the  posterior  angles  turned  downward,  obtuse.  Elytra  narrow 
and  somewhat  acuminate  posteriorly ;  wings  fully  exfdicate,  extended 
backward  beyond  the  pronotal  apex.  Anterior  and  middle  femoral 
margins  entire ;  hind  femora  of  ordinary  form,  the  hind  tibia  rather 
stout,  distinctly  ampliate  toward  the  apices,  the  margins  armed  with 
stout  spines ;  the  first  articles  of  the  posterior  tarsi  stout  and  scarcely 
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shorter  than  the  third,  the  first  two  pulvilli  of  the  first  tarsal  articles 
short  and  acnte,  the  third  pulvilli  longer  and  somewhat  flattened 
below  bat  acute. 

One  example  from  Cachabi,  Ecuador,  S.  America; 
Rosenberg ;  Oxford  Museum. 

Keadily  distinguished  from  the  other  member?  of  this 
genus  by  the  narrowed  vertex,  which  is  strongly  narrower 
than  one  of  the  eyes  and  tricarinate,  and  also  by  the 
extended  wings  which  pass  beyond  the  pronotal  apex. 

Genus  Otumba,  Morse. 

1.  0.  q^uxdrata,  sp.  no  v. 

Somewhat  resembling  tca/puUMis.  Pale  ferruginous ;  head  little 
exaerted,  face  oblique ;  vertex  ascendant  forward  but  very  little 
narrowed,  convex,  advanced  nearly  as  far  as  the  eyes,  the  carinas 
laterally  little  roundly  compressed,  at  the  front  almost  as  wide  as 
one  of  the  eyes^  middle  carinate,  sulcate  on  each  side  ;  frontal  costa 
declivous  above,  between  the  antenna  little  oompresso-elevated,  and 
sinuate  below,  between  the  posterior  ocelli  narrowly  sulcate,  evenly 
divergent  forward  to  the  median  ocellus;  eyes  roundly  conoidal, 
higher  than  the  dorsum  of  pronotum ;  posterbr  ocelli  placed  between 
the  lower  third  of  the  eyes  ;  antennae  inserted  distinctly  before  the 
venfero-anterior  border  of  the  eyes.  Pronotum  rugose  or  often  rugu- 
loee,  depressed,  deplanate  between  the  shoulders ;  median  carina  very 
low  and  indistincUy  sinuate,  almost  straight  posteriorly  and  lengthily 
acuminate,  extended  beyond  the  knees  of  the  hind  femora ;  prozonal 
carin®  distinct  and  parallel ;  humeral  angles  obtuse,  bicarinate  ; 
lateral  lobes  with  the  posterior  angles  strongly  reflexed  outwards, 
reetangulate,  but  convexo-truncate  behind.  Elytra  small,  acuminate 
toward  the  apices;  wings  fully  explicate  reaching  just  beyond  the 
pronotal  process.  Margins  of  anterior  and  middle  femora  little 
compresso-undulate ;  the  posterior  femora  bearing  a  series  of  large 
tumose  tubercles  above  on  the  outer  faces,  the  antegenicidar  spine 
acute,  but  the  genicular  spine  nearly  wanting,  posterior  tibiss  very 
little  ampliate  toward  the  apices,  the  canthi  sparingly  spinose  ;  the 
first  and  second  pulvilli  of  the  first  tarsal  articles  equal  in  length ; 
subacute,  the  third  pulvilli  little  longer  and  more  flattened  below, 
Length  of  body  entire,  male  and  female,  12-13  mm.;  pronotum 
11-12  moL;  posterior  femora  5-6  mm. 

Five  examples  from  Cachabi,  Ecuador,  S.  America. 
Rosenberg ;  Oxford  Museum. 
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Section  TETRIGLffi,  Bolivar. 

Genus  Paratettix,  Bolivar. 

ize  four  Bomean  species  of  Paratettix,  which 
distinguished  by  the  following  key* — 

1.  Pronotam   somewhat    broad    between    the 

shoulders ;  the  lateral  lobes  conspicuously 
reflected  outwards,  triangular  and  acute; 
first  two  hasal  pulviUi  of  the  first  tarsal 
articles  spiculate WMriahUiSj  BoL 

2.  Pronotum  narrower  between  the  shoulders  ; 

the  lateral  lobes  little  produced  outwards, 

and  angulate-subacute ;  the  first  two  basal 

pulvilli  of  first  tarsal  articles  not  spiculate    angulobus,  sp.  nov. 
8.  Posterior  angles  of  the  lateral  lobes  of  pro* 

notum  narrowly  rounded ;  vertex  of  head 

strongly  narrower  than  .one  of  the  eyes ; 

length  of  pronotum  from  9  to  IS  mm.        .    hUtrieHs  I  St&l 
4.  Posterior  angles  of  lateral  lobes  subtriangular, 

indistinctly   turned  outward ;  vertex    of 

head  narrowed  forward,  subequal  or  little 

narrower  than  one  of  the  eyes ;  pronotal 

process  often  extended  as  far  as  the  wings ; 

length  of  proDotum  from  IS  to  16  mm.      .    Itneohis,  sp.  nov. 

1.  P.  variabilis,  Bolivar,  Ann.  Soc.  Eat.  Belg.  xxxi,  p.  276, 

1887. 

Three  examples  from  Eucfaing, N. W.  Borneo,  R  Shelford ; 
Oxford  Museum. 

2.  P.  angulohtis,  sp.  nov. 

A  very  slender-bodied  species,  with  prominent  globose  eyes,  fusco- 
or grayish-ferruginous;  vertex  ascendant  forward, strongly  narrowed, 
tricarinate,  at  the  front  much  narrower  than  one  of  the  eyes,  occipat 
behind  the  eyes  exposed;  eyes  higher  than  the  dorsum  of  pronotum; 
frontal  costa  rather  roundly  compresso-elevated  between  the  antemue, 
.not  at  all  sinuate ;  apical  articles  of  maxillary  palpi  oval ;  the 
antennsd  inserted  almost  between  the  inferior  border  of  the  eyes. 
Pronotum  often  lightly  rugulose,  depressed,  little  ascendant  behind 
the  anterior  margin,  subdeplanate  between  the  shoulders  and  bearing 

*  One  of  the  common  species  of  Tetrigii^  in  Borneo  is  Paraidtix 
contractus  of  Bolivar.  This  species  is  considered  a  Tetrix  here,  and 
will  be  so  treated  further  on  under  that  heading. 
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an  abbreviated  ooeta  on  each  side ;  the  shoulders  indistinctly  bicari- 
nate ;  median  carina  forward  little  sinoate,  horizontally  straight 
posteriorly,  process  lengthily  acuminate,  strongly  extended  beyond 
the  knees  of  the  hind  femora ;  posterior  angles  of  lateral  lobes  reflexed 
ootwards  and  angnlate-acnte.  Elytra  oval ;  wings  fully  explicate, 
extended  beyond  the  pronotal  apex,  caudate.  The  first  and  third 
articles  of  the  posterior  tarsi  equal  in  length,  the  three  pulvilli  of  the 
first  tarsal  articles  nearly  equfd  in  length.  Length  of  body  entire^ 
male  and  female»  13-14  mm.;  pronotum  11-12  muL;  posterior  femora 
4*6-6  mm. 

Five  examples  from  Euchiug,  N.W.  Borneo;  Oxford 
Museum.  Two  of  these  specimens  from  the  Sarawak 
Museum,  Nos.  353  and  361,  the  others  from  R  Shelford. 

3.  P.  histricusl  St&l,  Freg.  Eug.  resa.  Ins.  Orthopt,  p.  347, 

I860.' 

One  example  from  Euching,  N.W.  Borneo ;  R.  Shelford, 
Oxford  Museum. 

4.  P.  UneahL8f  sp.  nov. 

Ferrnginous,  legs  lighter.  Head  not  at  all  exserted ;  vertex 
narrowed  forward,  subequal  in  width  to  one  of  the  eyes ;  the  frontal 
costa  arcuate ;  eyes  moderately  small,  globose ;  posterior  ocelli 
unusually  large  and  conspicuously  showing  just  in  advance  of  the 
middle  of  the  eyes.  Pronotum  lengthily  subulate,  rather  smooth, 
bicarinate  at  the  shoulders,  the  dorsum  convex  between  the  shoulders 
and  bearing  abbreviated  costa  on  each  side  forward ;  lateral  lobes 
not  at  all  reflexed  outwards,  truncate ;  elytra  oblong ;  wings  fully 
explicate,  extended  backward  just  beyond  the  pronotal  apex.  Femoral 
carinsB  entire ;  the  first  tarsal  articles  having  the  second  pulvilli  very 
little  smaller  than  the  first  and  third,  all  the  pulvilli  flattened  below, 
not  spiculate.  Length  of  body  entire,  male  and  female,  13*5-16  mm.; 
pronotum  12-15  mm.;  posterior  femora  5-6  mm. 

Six  examples  from  Kuching,  N.W.  Borneo.  One  of 
these  specimens  from  Sarawak  Museum,  No.  345,  the  rest 
from  R  Shelford;  Oxford  Museum. 

This  species  may  possibly  be  a  Coptotettix. 

Genus  Apotettix,  Hancock. 
1.  A.  proxvrMcs,  sp.  nov. 

A  South  American  form  of  rather  small  stature,  with  subquadrate 
vertex,  resembling  Paratettix  frty-gettneri^  and  dimorphic  in  wing* 
length.    Greyish,  the  tibiss  and  tarsi  fusco-annulate.    Vertex  little 
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wider  than  one  of  the  eyes,  longitudinallj  fossiilate  on  each  ade  of 
the  distinct  median  carina,  the  front  margin  sabtmneate ;  frontal 
costa  rather  widely  snlcate,  in  profile  little  axcoate  produced  between 
the  antennsB,  snbsinaate  above  and  below ;  eyes  of  moderate  sise. 
Pronotom  little  rugose  gianolate,  somewhat  deplanate  between  the 
shoulders,  acuminate  posteriorly  and  extoided  to  or  beyond  the 
knees  of  the  hind  femora;  median  carina  pereurrent^  otmipresBO- 
arcuate  forward  before  the  shoulders,  little  lowered  and  often  snb- 
sinuate  backward,  but  straight  on  the  process ;  lateral  lobes  little 
reflezed  outwards,  the  poeterior  angles  distinctly  rounded  or  obtuse. 
Elytra  oblong ;  wings  fully  explicate,  abbreviated  and  not  extended 
to  the  apices  of  the  posterior  femoral  knees,  or  passing  beyond  the 
apex  of  pronotal  process  or  even  caudate.  The  first  tarsal  arddes 
with  the  first  and  second  pulvilli  small  and  spiculate,  the  third 
much  longer  and  flattened  below.  Length  of  body  entire,  male  and 
female  (short- winged  form),  7*5-9  mnL  ;  pronotum  7-7*8  mm. ;  pos- 
terior femora  4*6-5  mm.  Long-winged  form,  male,  10  mm. ;  pronotnm 
8  mm. ;  posterior  femora  4*5  mm. 

Five  examples,  from  Cachabi  and  Paramba,  Ecuador, 
S.  America;  Rosenberg. 

Genua  Eupabatettix,  Hancock. 

1.  E.  personcUus,  Bolivar,  Ann.    Soc.    Ent.  Belg.  xxxi, 

p.  278, 1887. 

One  example  from  West  Java;  H.  Fruhstorfer.  Two 
examples  from  N.C.  Province,  Ceylon ;  Oxford  Muaeum. 

2.  £.  mimus,  Bolivar,  Ann.  Soa  Ent.  Belg.  xxxi,  p.  278, 

1887. 

One  example  from  Penang  Island^  E.  L.  Meyer,  colL; 
Oxford  Museum,  No.  3451. 

3.  H.  indicuSy  Bolivar,  Ann.  Soc.  Ent.  Belg.  xxxi,  p.  281, 

1887. 

Four  examples  from  (Assam  ? )  India ;  Oxford  Museum. 

4  E,  similis,  sp.  nov. 

A  rather  small,  form,  with  the  head  little  exserted.  Vertex  hardly 
narrowed  forward,  nearly  equal  or  subnarrower  than  one  of  the 
globose  eyes,  little  ascendant  forward ;  median  carina  distinct^ 
sulcate  on  each  side;  the  frontal  costa  slightly  oompresso-aicuate 
between  the  antennas,  declivous  above;  eyes  barely  higher  than 
the   dorsum.     Pronotum   lengthily  acuminate   posteriorly,   little 
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riigoee,  without  sapenmmerary  costa,  convex  between  the  shonlden, 
the  humeral  angles  distinct  and  carinate ;  the  anterior  prozonal 
carina  very  small,  snbobsolete  ;  median  carina  percurrent,  slightly 
incrassate,  little  compresso-eleyated  forward  and  there  often 
sabondolate,  but  straight  posteriorly ;  pronotal  process  strongly 
extended  backward  beyond  the  hind  femoral  knees ;  lateral  lobes 
distinctly  turned  down,  the  posterior  angles  narrowly  rounded. 
Elytra  oval ;  wings  caudate.  Anterior  and  middle  femoral  maigins 
entire ;  posterior  femoral  carinsB  above  arcuate ;  the  first  and  third 
articles  of  the  posterior  tarsi  equal  in  lengthy  the  first  tarsal  articles 
having  the  first  and  second  pulvilli  spiculate,  the  third  nearly  as 
long  as  the  first  and  second  united  and  flat  below.  Length  of  body 
entire,  male  and  female,  11-12  mm. ;  pronotum  9-10  mm. ;  posterior 
femora  4-4-7  mm. 

Six  examples  from  Banguay,  and  one  from  Eina  Balu- 
Borneo,  in  the  author's  collection.  Examples  are  in  the 
Oxford  Museum  from  the  Philippines,  Nos.  2769  and  2770, 
and  from  Kuching,  N.W.  Borneo,  R  Shelford. 

Genus  Teteix,  Latreille, 

1.  T.    contractus,    Bolivar,    Ann.    Soa   Ent  Belg.  xxxi, 

p.  281,  1887. 

Numerous  examples  in  the  collection  of  the  Oxford 
Museum,  from  Kucning,  N.W.  Borneo,  R  Shelford. 

This  species  seems  nearer  to  Tetrix  than  Faratettix. 
The  vertex  is  subwider  than  one  of  the  eyes  and  rounded, 
not  truncate ;  the  frontal  costa  being  mstinctly  sinuate, 
excavate  between  the  eyes.  It  is  apparently  one  of  the 
commonest  species  in  Borneo.  This  species  was  placed 
in  the  genus  Faratettix  by  Bolivar. 

2.  T.  atypicalis,  Hancock,    Spolia    Zeylanica    ii,  p.  143, 

144,  1904. 

Two  examples  from  Pundaluoya,  Ceylon;  Oxford 
Museum. 

3.  T.  a.  ceylonus,  Hancock,  Spolia  2^ylanica   ii,  p.  143, 

144, 1904. 

Two  examples  from  Pundaluoya,  Ceylon;  Oxford 
Museum. 

4.  T.  ci^spidatus,  sp.  nov. 

'  Eesembling  Tetrix  contmctus.    Greyish,  with  the  dorsum  behind 
the  shoulders  often  fosco-maculate.    Vertex  little  depressed,  not  at 
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all  narrowed  forward,  anteriorly  con^ 
in  width  to  one  of  the  eyes,  the  from 
little  compresBo^eyated  and  acute,  vie? 
little  eleyated  above  the  eyes,  lateral  n 
annate,  median  carina  produced,  in  ] 
coeta  in  profile  strongly  sinuate,  ezcav 
compresBo-elevated  between  the  anteni 
rami  moderately  and  evenly  diverge 
Pronotum  depr^sed,  between  the  shou 
humeral  angles  distinct,  carinate,  and 
median  carina  pereurrent  but  sinuate,  lit 
shoulders  and  little  excavate  just  b 
pronotal  process  strongly  extended  bac 
the  posterior  femora ;  posterior  angles  c 
the  inferior  margins  little  reflexed  ou 
somewhat  oval  with  the  apices  subac 
caudate.  Anterior  and  middle  femoral  n 
the  superior  margins  of  the  anterior  f 
elevated,  the  carinse  undulato-arcaate  ; 
and  below  undulate ;  the  external  pag 
mgoee,  the  oblique  costa  strongly  exp 
the  first  and  third  articles  of  the  pc 
length,  the  first  and  second  pulvilli  si 
long  as  the  first  and  second  united  and 
entire,  male  and  female,  18*5-13  mm 
posterior  femora  4-4*5  mm. 

Four  examples  from  West  Javt 
Oxford  Museum. 


1  : 


Genus  Hedotetti: 

1.  JET.  gracilis,  Haan,  Bijdr.  Ortho 

Six  examples  from  Java,  H.  Frul 
Four  examples  from  Ceylon  and  o 
in  Oxford  Museum. 

2.  H,  guiheloTidoiy   Bolivar,  Ann, 

p.  286,  1887. 

One  example  referable  to  this  i 
pines,  in  the  Oxford  Museum,  No 

3.  H.  hurriy  Hancock,  Occas.  Me 

vol.  i,  No.  1,  p.  10,  11,1900. 
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Originally  described  from  a  male  example  from  Mada- 
«car  under  the  genus  Telmatettix.  A  second  specimen 
the  Oxford  Museum  from  the  same  locality,  being  a 
male,  allows  me  opportunity  of  revising  my  opinion  of 
is  species.  This  species  resembles  FarcUettix  scdber  from 
Prica,  and  it  may  be  quite  possible  that  it  is  this  species. 
le  antennsB  are  inserted  between  the  inferior  part  of 
e  eyes,  as  in  ffedotettix. 

H.  celebims,  sp.  nov. 

A  very  slender-bodied  species ;  greyish-cinereous  or  flavous, 
riegated  with  fuscous.  Head  little  exserted ;  vertex  scarcely 
rrowed  forward,  narrower  than  one  of  the  eyes,  sulcate  on  each 
le  of  the  median  carina,  not  at  all  ampliate  toward  the  front ; 
>ntal  costa  slightly  arcuate,  the  face  in  profile  not  at  all  sinuate, 
Eni  divided  distinctly  above  the  posterior  ocelli,  moderately 
Icate.  Pronotum  truncate  anteriorly,  subtectiform  between  the 
onlders,  posteriorly  lengthily  acuminate,  the  process  extending 
yond  the  femoral  apices ;  median  carina  percurrent,*  somewhat 
Qte,  little  elevated  between  the  shoulders;  dorsum  granulate; 
e  pTOZonal  carinss  parallel ;  posterior  angles  of  the  lateral  lobes 
med  down  and  narrowly  rounded.  Elytra  with  the  apices  some- 
^t  widely  rounded ;  wings  strongly  caudate.  Anterior  femoral 
rinsB  straight;  intermediate  femora,  in  the  male,  little  ampliate 
ward  the  bases,  in  the  female,  subnarrowed  ;  the  first  tarsal  articles 
ith  the  first  and  second  pulvilli  acute-spiculate,  the  third  much 
Qger  than  the  second,  and  straight  below,  the  apices  acute.  Length 
body  entire,  male  and  female,  11-14  mm. ;  pronotum  9-10  mm. ; 
eterior  femora  4-5  mm. 

Three  examples  from  Macassar,  Celebes,  Doherty ;  Oxford 
useiim. 

Genus  Coptotettix,  Bolivar. 

C.    tvierculcUus,  Bolivar,  Ann.    Soc.   Ent   Belg.  xxxi, 
p.  117, 1887. 

Three  examples  from  Kuching,  N.W.  Borneo, ,  R, 
belford;   Oxford  Museum. 

C.  rotundaiuSy  sp.  nov. 

Fuscous,  the  legs  sometimes  flavous  or  fusco-variegated ;  vertex  not 
oduced  beyond  the  eyes,  strongly  narrowed  forward,  about  equal 
width  to  one  of  the  eyes,  fossulate  on-  each  side,  in  profile  little 
nndly  elevated  above  the  eyes  ;  the  frontal  costa  strongly  roundly 
oduakl  in  advance  of   the  eyes,  the  rami   dividing  above  the 
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posterior  ocelli,  moderately  divergent  forward  to  the  median  oceUus ; 
the  posterior  ocelli  placed  in  advance  of  the  upper  third  of  the  eyes. 
Pronotam  lengthily  subulate,  the  dorsum  rugose,  often  conspened 
with  very  slightly  elevated  and  elongated  ruga  and  coarsely  grana- 
late ;  median  carina  undulate,  here  and  there  slightly  incnunate, 
but  the  other  carina)  low  and  thin,  the  anterior  prozonal  cariniB 
very  indistinct,  granulate,  and  convei^gent  backward ;  posterior 
angles  of  the  lateral  lobes  narrowed  and  rounded.  Elytra  oval,  the 
apices  rounded ;  wings  fully  explicate  and  passing  the  pronotal  apex. 
Anterior  and  intermediate  femora  elongate,  the  cannse  entire;  the 
first  articles  of  the  posterior  tarsi  distinctly  longer  than  the  third, 
the  first  and  second  pulvilli  of  the  first  tarsal  articles  more  acute 
than  the  third,  the  third  being  flat  and  longer  than  the  second 
Length  of  the  body  entire,  male  and  female,  13-14*5  mm. ;  pronotnm 
11*6-13  nun.  ;  posterior  femora  5'5-6*5  mm. 

Four  examples  from  Eina  Balu  in  the  author's  coUectioD, 
and  one  from  Eucbing,  N.W.  Borneo,  R.  Shelford ;  Oxford 
Museum. 

In  this  species  the  antennaB  are  inserted  between  the 
lower  third  or  fourth  of  the  eyes.  The  specific  name 
rotunddtvs  refers  to  the  fetcial  costa. 

8.  C.  parvus,  sp.  nov. 

This  may  be  the  short-winged  form  of  Coptotettix  tuberculatm. 
It  is  a  small  form  with  abbreviated  wings  and  pronotum;  the  posterior 
angles  of  the  lateral  lobes  turned  down,  and  slightly  more  obtuse ; 
the  dorsum  of  pronotum  rugose  and  bearing  tubercles,  some  of 
which  are  abbreviated  linear  in  form.  The  vertex  resembles  that  of 
Uthercrdaius.  Length  of  body  entire,  male,  8  mm. ;  pronotum  7  mm. ; 
posterior  femora  5*5  mm. 

One  example  from  Kuching,  N.W.  Borneo,  R  Sbelford ; 
Oxford  Museum. 

4.  C.  inJlatuSy  Krauss,  Denkscbr.  Naturw.  Qes.  Jena  Bd.  8, 
1903,  vol.  iv,  p.  745,  PL  LXVII,  fig.  10,  1902. 

Six  examples  from  Java ;  Oxford  Museum. 

Section  BATRACHIDEiE,  Bolivar. 

Genus  PmxEONOTXJS,  Bolivar. 

1.  P.  sinuaitcs^  sp.  nov. 

Similar  to  natdlenHs;  greyish,  fusco-variegated.  Votex  wide, 
completely  covered,  strongly  produced;  face  in  profile  arcuate; 
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frontal  co0ta  strongly  advanced  beyond  the  ejes,  the  rami  somewhat 
widely  sulcate,  divided  above  the  posterior  ocelli  near  the  vertex, 
and  slightly  divergent  forward.  Pronotum  anteriorly  produced 
scarcely  beyond  the  head,  the  front  margin  on  each  side  straight, 
convergent  forward,  angulate,  but  with  obtuse  apex;  dorsum  strongly 
compresso^ristate  ;  the  median  carina  forward  between  the  shoulders 
strongly  sinuate,  posteriorly  acuminate,  extended  little  beyond  the 
hind  femoral  apices.  Elytra  rather  wide,  oval,  bearing  a  laige  blaek 
macula  transversely  intersected  by  a  light  fascia  near  the  apices ; 
wings  fully  explicate  and  extended  beyond  the  pronotal  apex. 
Posterior  femora  somewhat  incrassate ;  the  first  and  third  articles  of 
the  posterior  tarsi  subequal  in  length,  the  three  pulrilli  of  the  first 
tarsal  articles  nearly  equal  in  length.  Length  of  body  entire,  male, 
14  mm.;  pronotum  12*5  mm.;  posterior  femora  7  mm. 

One  example  from  Natal  or  Orange  River  Colony,  F.  N. 
Brown ;  Oxford  Museum,  No.  3356. 

Genus  Tettigidba,  Scudder. 

1.  T.  planus,  sp.  nov. 

This  species  has  no  spine  at  the  termination  of  the  superior  carina 
of  the  middle  femora,  and  the  elytra  are  plainly  coloured  without 
macula ;  it  resembles  Scudder's  species  TeUigidea  cuapidata. 

Body  granulate;  ferruginous,  often  fusco- variegated.  Vertex 
distinctly  wider  than  one  of  the  eyes,  somewhat  depressed  and 
smooth,  narrowed  forward,  the  supraocular  lobes  small,  the  front 
margin  advanced  about  as  far  as  the  eyes,  the  median  carina  absent, 
the  frontal  carinuke  on  each  side  very  little  compressed,  little 
rounded-concave ;  frontal  costa  narrowly  sulcate,  little  compressor 
elevated  between  the  aotennsd ;  maxillary  palpi  yellow,  widely 
compresso-dilated  at  the  apices,  the  apical  articles  oval.  Pronotum 
anteriorly  acute  spiniform  produced  nearly  as  £ftr  as  the  front  of 
vertex,  the  spine  nearly  straight,  the  front  margin  on  each  side  of  the 
spine  strongly  concave ;  posteriorly  cuneate,  extended  backward 
nearly  to  the  apices  of  the  hind  femoral  knees ;  dorsum  granulate, 
between  the  shoulders  somewhat  tectiform ;  median  carina  little 
incrassate,  subundulate,  nearly  horizontal,  little  compressed  and 
percurrent.  Elytra  elongate,  acuminate  toward  the  bases  and  apices, 
the  external  faces  plain  coloured  and  granulate ;  wings  abbreviated. 
Hind  femora  elongate;  the  tibiae  fuscous  with  pale  annulation  near  the 
bases,  the  first  and  third  articles  of  the  posterior  tarsi  subequal,  the 
first,  second  and  third  pulvilli  respectively  gradually  increasing  in 
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Itngth  end  fubflattened  below,  not  \ 
ftnude,  12*8  mm.;  pronotum  11*5  mm 

One  example  from  Paramba,  ] 

Gemis  ScABiA, 

L  8.faKifUa,  sp.  nov. 

Thii  is  a  remarkably  graceful  i 
ahooldera,  and  haying  the  pronotom  a 
Body  granulate,  flaTo-ferrugineous,  o\ 
black,  longitudinal  faacia,  the  fitce, 
pronotum  and  sides  flavous,  legs  fla^ 
Syes  strongly  globose;  face  obliqu< 
equal  in  width  to  one  of  the  eyes,  sc 
eyes,  little  narrowed  forward  and  sma 
the  frontal  oosta  starting  at  the  ver 
divides  between  the  posterior  ocelli 
forward  between  the  eyes ;  superic 
showing  in  profile  just  in  advance 
Pronotum  anteriorly  acute  spinifom 
maigin  on  either  side  of  the  spine 
lengthily  extended  beyond  the  apiec 
dorsum  between  the  shoulders  eon\ 
bicannate ;  anterior  prozonal  carinsd 
divergent  backward  ;  median  carina  e 
compresso^^evated  forward  between  1 
and  forward  at  the  front  margin  with 
uncinate.  Elytra  oblong,  with  a  pale 
in  intensity  and  size ;  wings  fully  e 
pronotal  apex.  Posterior  femora  elon 
carinse  forward  black,  with  pale  spots 
toward  the  base  aud  the  apices,  the  ea 
plurispinose ;  the  three  pulvilli  of  tl 
length.  Length  of  the  body  entire, 
pronotum  11-14  mm.;  posterior  femo: 

A  number  of  examples  from 
berg;  Oxford  Museum,  and  in  t 
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IV.     The  Larva  of  CoUyris    emarginatus,   Dej.     By   R. 
Shelford,  M.A.,  F.L.S. 

[Read  March  6th,  1907.] 

Plate  III. 

In  Dec.  1905  I  exhibited  before  this  Society  some  speci- 
mens of  the  wood-boring  larva  of  the  Tiger-beetle  CoUyris 
ertmrginatiiSy  Dej.,  and  made  some  remarks  thereon,  which 
are  published  in  the  Proceedings  of  date  Dec.  6th,  1905. 
It  is  to  Dr.  J.  C.  Koningsberger  of  the  Zoological  Museum  at 
Buitenzorg,  Java,  that  we  owe  the  discovery  of  this  very 
interesting  larva.  From  a  brief  description  of  its  habits 
published  in  "Mededeelingen  uit'Slands  Plantentuin," 
vol.  xliv,  p.  113, 1901,  we  learn  that  the  larva  excavates  a 
burrow  in  the  twigs  of  coffee-shrubs  and  that  it  feeds  on 
the  ants  and  aphides  which  crawl  over  the  entry  to  the 
burrow ;  pupation  takes  place  in  the  burrow.  No  adequate 
figure  of  the  larva  and  no  account  of  its  external  features 
have  yet  been  published,  but  I  am  now  enabled  to  supply 
some  information  on  these  points,  thanks  to  Dr.  Konings- 
berger, who  has  most  kindly  sent  me  two  consignments  of 
larvae.  I  gladly  seize  this  opportunity  of  recording  my 
gratitude  to  my  generous  correspondent 

The  burrows  occupied  by  the  larvae  of  CoUyris  emarginatus 
are  situated  in  the  central  pith  of  twigs  of  not  more  than 
5  mm.  in  diameter ;  the  woody  part  of  the  twig  does  not 
appear  to  be  attacked  at  all.  The  burrow  is  generally  half 
as  long  again  as  the  larva  occupying  it,  so  that  there  is 
room  for  to-and-fro  movements  of  the  occupant.  Close  to 
the  anterior  end  of  the  burrow  is  a  small  circular  orifice 
passing  through  the  woody  tissue  of  the  twig  and  placing 
the  burrow  in  communication  with  the  outer  world ;  the 
outer  margin  of  this  orifice  is  raised,  so  that  the  entry  to 
the  burrow  appears  to  be  countersunk.  This  raised  margin 
is  brought  about  by  the  swelling  of  the  bark  of  the  twig 
at  this  point,  —  a  pathological   result  of   its  puncture. 

TRANS.  ENT.  SOC.  LOND.  1907. — PART  I.    (JUNE) 
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Though  the  ovipositioD  of  this  Cicinddiid  has  not  been 
actually  observed,  there  can  be  little  doubt  hut  that  the 
adult  female  perforates  the  woody  tissue  of  the  twig  and 
deposits  her  egg  in  the  central  core  of  spongy  pith.  The 
larva  has  no  organs  adapted  for  boring  through  wood; 
the  mouth-parts  are  not  very  diflferent  from  those  of  the 
larvaB  of  Gicindela  spp.,  the  legs  are  modified  merely  for 
burrowing  in  relatively  soft  and  non-resisting  substances, 
and  may  well  be  compared  with  the  legs  of  Coprid  and 
Passalid  beetles,  of  GryUotaljpa  and  of  Panesthiid  cock- 
roaches. As  already  stated,  the  burrows  are  made  in  the 
centre  of  twigs  and  the  woody  tissue  of  the  twigs  is  not 
attacked;  the  larva  on  hatching  out  from  the  egg  has 
merely  to  dig  out  the  soft  pith  of  the  twig  in  order  to  form 
for  itself  a  cylindrical  burrow,  and  we  may  presume  that 
the  cUbris  is  expelled  from  the  mouth  of  the  burrow. 

As  is  well  known,  the  adult  females  of  all  species  of 
Collyris  are  furnished  with  a  complex  genital  armature, 
which,  however,  has  never  been  really  adequately  figured 
or  described.  If  a  dried  specimen  of  C.  emargmaivs  be 
examined  with  a  simple  leus  the  gonapophyses  appear  to 
consist  of  a  pair  of  strongly  chitinised  crotchets  pro- 
jecting beyond  the  last  visible  tergite  and  of  a  pair  of 
short  down -curved  spines  projecting  beyond  the  last  visible 
sternite.  Each  crotchet  is  made  up  of  three  stout 
hooks  directed  upwards  and  of  a  much  smaller  hook ;  in 
some  specimens  these  hooks  project  considerably,  in  others 
they  are  withdrawn  almost  entirely  into  the  abdominal 
cavity.  When  the'  dorsal  integument  is  removed,  it  will  be 
seen  that  the  crotchets  and  spines  are  attached  to  a  chitinous 
tube  occupying  the  greater  part  of  the  abdominal  cavity  of 
the  last  three  segments.  The  whole  apparatus  can  be 
removed  bodily  from  the  insect  and  after  boiling  in  caustic 
potash  mounted  and  examined  under  the  microscope,  when 
it  will  be  seen  that  the  chitinous  tube  is  a. segmented 
structure  (Plate  III,  fig.  8),  the  number  of  the  segments 
being  apparently  four.  I  have  not  been  able  to  make  out 
in  the  first  (i,  e.  the  most  proximal)  segment  the  number 
of  sclerites  composing  it,  but  the  second  segment  is  made 
up  of  two  lateral  sclerites  which  meet  each  other  in  the 
mid-dorsal  and  mid-ventral  line,  also  of  a  lar^  spoon- 
shaped  sclerite  which  embraces  the  ventral  half  of  this 
and  the  succeeding  segments,  runs  backwards  to  the  tip  of 
the  abdomen  and  bears  on  its  posterior  margin  the  two 
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short  decurved  spines  that  have  already  been  mentioned.* 
The  third  segment  is  composed  of  the  lateral  sclerites, 
and  a  median  dorsal  sclerite,  which  runs  backward  and 
ends  between  the  base  of  the  crotchets  (Plate  III,  fig.  9.  d) ; 
the  lateral  sclerites  meet  each  other  in  the  mid-ventral 
line.  The  fourth  segment  is  open  ventrally,  the  lateral 
sclerites  are  now  pillars  bearing  the  crotchets  and  each  has 
a  small  hook  on  the  outer  aspect,  the  dorsal  sclerites 
are  represented  perhaps  by  a  pair  of  oval  setigerous  plates 
(Plate  III,  fig.  9.  s,p,)  covering  the  base  of  the  crotchets. 
Each  crotchet  consists  of  three  strong  curved  hooks,  the 
second  of  which  has  on  the  ventral  aspect  an  inwardly 
projecting  flange  (Plate  III,  fig.  10./);  they  are  articu- 
lated to  the  lateral  sclerites  by  a  transvei'se  joint  but, 
so  far  as  I  know,  are  not  movable  independently  of  the 
chitinous  tube.  This  is  all  tliat  can  be  made  out  from  an 
examination  of  dried  specimens  and  I  am  unable  to  afford 
any  information  as  to  the  exact  relations  of  these  parts  to 
the  other  internal  organs  of  the  beetle.  But  there  can  be 
no  reasonable  doubt  that  the  segmented  chitinous  tube  is 
composed  of  retracted  terminal  segments,  the  last  one  of 
which  bears  appendages  in  the  form  of  crotchets,  and  it  is 
these  appendages  only  which  can  be  regarded  as  the 
morphological  equivalents  of  the  female  gonapophyses  of 
the  Terebrant  Hymenoptera,  The  modus  operaridi  of  the 
genital  armature  of  Gollyris  is  obscure,  but  I  have  little 
doubt  of  its  eflBciency  as  an  instrument  for  boring  through 
wood  of  no  greater  hardness  than  young  coflfee  twigs. 
Strictly  homologous  organs  occur  in  other  Cicindelidse  and 
doubtless  in  every  case  they  function  as  boring  tools.  So 
far  as  is  known — though  observations  on  the  subject  are 
woefully  inadequate — the  Cicindelidee  deposit  their  eggs  in 
substances,  and  not  on  surfaces,  and  it  does  not  require  a 
great  stretch  of  imagination  to  suppose  that  the  arboreal 
Collyris  only  departs  from  the  habits  of  its  allies  so  far  as 
to  deposit  her  eggs  inside  the  twigs  of  trees  and  shrubs. 
It  is  of  interest  to  note  that  the  pair  of  decurved  ventral 
spines  are  only  well-developed  in  the  arboreal  species,f 

*  These  spines  have  been  described  elsewhere  as  attached  to  the 
last  visible  stemite,  but  this  is  manifestly  incorrect. 

f  Wallace  states  that  TheraUs  labiata  in  Amboina  is  arboreal  and 
in  this  species  the  ventral  spines  are  well  developed  ;  in  other  species 
that  I  have  examined  these  spines  are  minute  or  absent,  and  Canon 
Fowler  informs  me  that  occasionally  they  are  modified  to  form  comb- 
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and  I  would  suggest  that  in  the  case  of  Collyris  at  any  rate 
they  function  as  guides  for  the  passage  of  the  egg  through 
the  aperture  bored  in  the  woody  tissue  of  the  twig. 
Species  of  Cicindela,  to  take  an  example,  would  have 
presumably  no  diflSculty  in  depositing  their  eggs  in  the 
burrows  excavated  for  their  reception;  the « burrow  is  of 
sufficient  diameter  to  admit  the  tip  of  the  abdomen  and 
the  egg  can  be  simply  dropped  before  the  tip  of  the 
abdomen  is  withdrawn  after  the  operation  of  excavation. 
The  entrance  to  the  burrow  occupied  by  the  larva  of 
Collyris  emarginatvs  is  not  large  enough  to  admit  the  tip 
of  the  abdomen  of  the  adult  female,  as  can  be  shown  by 
measurements,  but  the  two  ventral  spines  fit  into  it  with 
ease.  Without  these  spines  it  is  difficult  to  see  how  the 
female  Collyris  could  be  certain  of  passing  her  egg  through 
the  aperture  in  the  wood  which  she  has  made ;  she  would 
be  liable  to  deposit  it  rather  on  the  outer  surface  of  the 
twig,  whence  it  would  drop  to  the  ground,  but  with  the 
ventral  spines  inserted  in  the  aperture  the  egg  can  readily 
pass  from  the  oviduct  to  the  place  prepared  for  it. 

Description  of  the  Larva.    (Plate  III,  figs.  1-10.) 

The  largest  specimen  in  my  possession  is  12  mm.  in  length.  The 
head  is  typically  Cicindelidan  ;  that  is  to  say,  it  is  strongly  chitinised, 
swollen  and  concave  beneath,  flattened  above ;  the  mouth-parts 
are  prominent  and  point  in  an  upward  direction.  The  antennae  are 
short  and  four-jointed.  There  are  two  ocelli  borne  on  each  side  of 
the  head  near  the  origin  of  the  antennas  ;  the  area  surrounding  these 
ocelli  is  much  darker  than  the  rest  of  the  head  and  is  somewhat 
inflated.  The  labrum  is  broad  and  transverse  with  a  qnadrangolar 
projection  from  the  middle  of  the  front  margin,  flanked  on  each  side 
by  a  tooth ;  this  quadrangular  projection  is  ridged  and  has  a  blant 
tooth  on  each  side.  The  mandibles  are  strong  and  curved,  each  bears 
a  tooth  on  its  inner  margin  at  the  centre ;  distad  of  this  tooth  the 
inner  border  of  the  mandible  is  grooved,  proximad  of  it  the  inner 
border  is  sharp  and  trenchant.  The  maxillsB  consist  of  a  small 
cardo^  a  stout  triangular  stipesy  bearing  a  two-jointed  palp  and  a 
narrow  galea  almost  equal  to  the  palp  in  length  and  furnished  with 

like  structures.  The  species  of  Theratea  that  I  took  in  Borneo  were 
not,  so  far  as  I  can  remember,  arboreal,  and  in  these  the  ventral 
spines  are  very  small  indeed.  The  Australian  genus  Distypsidem  is 
said  to  be  arboreal  and  in  this  genus  also  the  ventral  spines  are 
present. 
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a  few  strong  spinea  (Plate  III^  fig.  3).  The  labium  is  cordiform, 
densely  hirsute  above  and  with  a  pair  of  short  two-jointed  palps ; 
the  anterior  angles  of  the  basal  joints  of  these  palps  are  spiniform 
beneath  and  the  tip  of  the  apical  joints  is  beset  with  numerous 
sensory  pits  (Plate  III,  fig.  4). 

The  body  consists  of  13  segments  and  is  seen  at  once  to  differ  fronf 
that  of  a  typical  Cicindelid  larva  by  the  absence  of  a  marked  sigmoid 
flexure  and  by  the  absence  of  large  dorsal  tubercles  armed  with 
strong  hooks  on  the  eighth  segment.  The  CoUyris  larva  in  fact 
*^fits"  its  burrow  much  better  than  does  the  Cicmdela  larva,  it  is  thus 
able  to  brace  itself  at  the  top  of  the  burrow  without  pronounced 
curvature  of  the  body ;  the  walls  of  its  burrow  being  of  a  denser 
and  harder  texture  than  sand  or  earth  accounts  for  the  absence  of 
long  hooks  on  the  eighth  segment.  The  prothorax  is  as  broad  as  the 
head  ;  the  pronotum  is  trapesoidal  with  rounded  posterior  angles  and 
is  strongly  chitinised.  From  the  mesonotum  backwards  to  the  eighth 
segment,  the  segments  increase  in  breadth.  The  eighth  segment  is 
swollen  dorsally  forming  a  hump  and  the  hump  carries  two  curved 
series  of  small  hooks,  each  series  being  composed  of  three  hooks ;  the 
hooks  are  of  a  rather  peculiar  shape,  which  can  best  be  understood 
by  a  reference  to  the  Plate  (fig.  5).  In  addition  to  the  hooks  are 
numerous  stout  setae;  both  hooks  and  setae  are  directed  forwards. 
The  three  segments  immediately  behind  the  eighth  are  slightly 
narrower  than  it ;  the  twelfth  segment  is  much  narrower  and  shorter 
and  the  thirteenth  segment  is  small  and  sucker-like  with  six  short 
spines  and  numerous  fine  setae  on  its  posterior  margin.  Segments  4 
to  12  bear  on  each  side  in  a  dorso-lateral  position  a  mamilliform 
tubercle  furnished  with  three  setae,  and  a  minute  mamilliform 
tubercle  with  two  setae  occurs  on  the  ventral  surface  of  these 
segments.  These  tubercles  and  setae  together  with  the  dorsal 
armature  of  the  eighth  segment  doubtless  serve  to  brace  the  larva  in 
its  burrow. 

Of  the  legs  the  following  parts  can  be  distinguished : — femur, 
tibia  and  tarsus.  In  the  second  and  third  pairs  the  femur  is  flattened 
and  plate-like,  with  rounded  angles ;  the  tibia  is  rather  slender, 
about  two-thirds  the  length  of  the  femur  and  with  some  setae  along 
its  lower  border  and  at  its  distal  end ;  the  tarsus  consists  of  three 
joints,  the  terminal  hook  or  claw  being  included  as  one  joint ;  the 
first  or  basal  point  is  ringed  with  setae,  the  second  has  some  setae  and, 
in  addition,  on  its  outer  aspect  a  blunt  tooth  (Plate  III,  fig.  7).  The 
first  pair  of  legs  is  very  different  in  shape ;  the  femur  is  flattened 
and  triangular  with  a  row  of  setae  along  its  outer  aspect ;  the  tibia 
is  short  and  very  stout,  broader  distally  than  proximally,  its  lower 
anterior  angle  is  produced  to  form  a.  strong  and  acute  tooth  with 
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secondarj  teeth  on  tke  upper  border,  a  small  blunt  tootk  also  oecms 
at  ibe  upper  anterior  angle  on  the  outer  aspect;  the  tarsos  is 
triangular,  the  basal  joint  is  almost  as  broad  as  long  with  a  blunt 
tooth  on  its  outer  aspect,  the  second  joint  also  is  furnished  with  a 
tooth  on  its  outer  aspect  and  both  joints  are  bes^  with  setae  (Plate 
III,  fig.  6).  The  second  and  third  pairs  of  legs  are  carried  with  the 
femora  straight  out  from  the  body,  the  tibi»  bent  upwards ;  no 
doubt  they  brace  against  the  sides  of  the  burrow  and  serve  to  steady 
the  larva  when  it  catches  some  large  or  active  insect  The  front  1^» 
are  plainly  adapted  for  excavating  the  soft  core  of  the  twig  in  which 
the  larva  lives. 

In  conclusion  I  would  beg  to  express  my  thanks  to  Dr. 
Sharp,  F.R.S.,  Canon  W.  W.  Fowler,  and  Mr.  V.  E. 
Shelford  of  Chicago  University,  for  the  kind  help  and 
useful  criticism  that  they  have  offered  me  in  the  prepara- 
tion of  this  account  of  a  most  interesting  insect 


Explanation  of  Plate  III. 

[See  Explcmaticn  facing  the  Plate.] 


ADDENDUM. 

After  the  foregoing  account  went  to  press,  I  received 
from  Dr.  D.  Sharp  a  letter  sent  to  him  from  Hongkong  by 
Mr.  F.  Muir,  in  which  Mr.  Muir  announces  the  discovery 
by  himself  and  Mr.  J.  C.  Kershaw  of  a  wood-boring 
Cficindelid  larva.  Mr.  Muir  writes  that  the  burrow  "  runs 
up  the  stem,  the  entrance  being  at  the  lower  end.  It  [the 
larva]  waits  with  its  head  at  the  entrance  of  the  burrow 
and  whenever  an  ant  or  a  fly  crawls  up  the  stem  within 
reach  it  quickly  darts  out  its  head  and  catches  its  prey." 
Apparently  only  one  specimen  was  secured,  and  this,  with 
the  piece  of  wood  containing  the  burrow,  Dr.  Sharp  has 
kindly  handed  to  me  for  examination.  The  larva  is  larger 
than  that  of  Collyris  emarginattis,  measuring  12  mm.  in 
length,  but  it  can,  I  think,  be  referred  to  the  genus  Collyris 
without  much  doubt.  There  are  only  two  pairs  of  ocelli ;  the 
legs  are  very  similar  in  appearance  to  those  of  G.  eniargv- 
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natus ;  the  eighth  tergite  oears  on  each  side  three  small 
forwardly-directed  hooks  and  its  posterior  margin  is 
fringed  with  setsB ;  the  terminal  segment  is  armed  on  its 
posterior  margin  above  with  eight  short  spines  arranged 
in  two  groups  of  four  on  either  side  of  the  middle  line. 
In  fact,  such  differences  as  exist  between  the  two  larvsa 
may  be  regarded  as  specific  rather  than  generic.  In  one 
feature  the  Hongkong  larva  diflfers  markedly  from  G, 
emarginaius )  the  metathorax  is  bent  down  almost  at  a 
right  angle  to  the  mesothorax  and  the  first  abdominal  and 
succeeding  segments  are  again  bent  up  at  an  acute  angle 
to  the  metathorax,  thus  producing  a  very  sharp  flexure  of 
the  body  in  this  region.  I  cannot  be  sure,  however,  that 
this  is  not  due  to  the  undue  contraction  of  the  specimen 
after  being  placed  in  alcohol.  The  burrow  is  24  mm. 
long  and  about  3*5  mm.  in  diameter,  it  has  been  formed 
by  the  excavation  of  the  central  medulla  of  pith;  the 
affected  part  of  the  stem  is  dilated,  being  7  mm.  in 
diameter,  whereas  above  and  below  the  burrow  it  is  only 
4  mm.  in  diameter.  This,  I  expect,  is  a  pathological 
result  of  the  injury  caused  by  the  larva.  I  have  observed 
something  very  similar  in  the  stems  of  a  herbaceous  plant 
tenanted  by  ants,  that  I  found  at  the  foot  of  Mt.  Penrisen  in 
Sarawak.*  The  consequence  of  this  dilation  of  the  stem 
is,  that  the  burrow  itself  is  relatively  of  much  greater 
diameter  than  that  made  by  the  enmrginatus  larva ;  the 
dilation  appears  to  be  caused,  not  by  a  thickening  of  the 
wood,  but  by  the  expansion  outwards  with  concomitant 
thinning  of  the  walls,  just  as  a  bulb  may  be  blown  in  the 
middle  of  a  glass  tube.  It  would  be  interesting  to  learn 
if  this  dilation  of  the  stem  and  expansion  of  the  burrow 
occurs  sjmchronously  with  the  growth  in  size  of  the  larva. 
Mr.  Muir's  observation  that  the  larva,  when  seizing  its  prey, 
rushes  a  short  distance  out  of  its  burrow,  is  of  considerable 
interest  in  connection  with  the  fact  that  the  entrance  to 
the  burrow  cannot  be  enlarged  by  the  larva  as  it  increases 
in  size.  The  entrance  to  the  burrow  of  a  Ciciiidela  larva 
is  a  miniature  pitfall,  the  head  of  the  larva  being  the 
bottom  of  the  trap ;  when  an  insect  stumbles  into  the 
pitfall  it  is  seized  and  the  captor  falls  down  to  the  bottom 

*  If  this  interpretation  is  correct  it  lends  considerable  support 
to  the  view  that  the  enormous  swellings  on  the  stems  of  myrme- 
copluloos  plants  of  the  genera  MyrmecodAa  and  Hydnophyt'iim 
originated  as  pathological  responses  to  irritant  stimuli. 
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of  its  burrow  with  its  prey.  It  is  necessary  that  the  head 
of  the  larva  should  always  fit  more  or  less  accurately  the 
entrance  to  its  burrow,  but  the  same  necessity  does  not 
arise  in  the  case  of  the  CMyris  larva,  for  here  the  burrow 
is  a  hiding-place  or  lair  from  whence  the  animal  emerges 
to  capture  its  prey ;  so  long  as  the  entrance  to  its  lair  is 
not  too  small  it  cannot  particularly  matter  what  size  it  is. 
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Explanation  of  Plat 


Fio.  1.  Larva,  side  view      x  8. 

2.  Larva^  dorsal  view  x  8. 

3.  Head  of  larva,  dorsal  view  ;  Lj>.,  h 

4.  Labium,  ventral  view  x  33. 

5.  One  of  the  hooks  from  the  8th  seg 

6.  Front  leg ;  t  tarsus,  tib,  tibia  x  3; 

7.  Second  leg  ,,  ,,         x  3 

8.  Genital  apparatus   of  adult   ferns 

numbers  of  segments,  s,  spoon-« 
2nd  segment  and  bearing  at  ap 
spines,  c,  crotchets,  s.p.  setigew 
segment  x  16. 

9.  Apex  of  above,  the  spoon-shaped 

view  J  lettering  as  before,     d,  r 
3rd  segment  x  62. 
10.        Ditto,     ventral  view,  /.  flange 
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A  PRELIMINARY  LIST  OF  THE  GOLEOPTERA 
OF  THE  OXFORD  DISTRICT. 


By  JAMES  J.  WALKER,  Hon.  M.A.,  R.N.,  F.L.S.,  &c. 

At  the  invitation  of  the  Ashmolean  Natural  History  Society 
of  Oxfordshire,  I  have  in  the  following  pages  attempted  to 
enumerate  the  species  of  Cokoptera^  or  beetles,  that  up  to  the 
present  date  have  been  found  in  the  immediate  neighbourhood 
of  Oxford.  Since  the  early  part  of  1904,  when  I  first  "pitched 
my  tent "  in  the  ancient  city  after  my  retirement  from  active 
service  in  the  Royal  Navy,  and  was  privileged  to  be  associated 
with  the  Society,  I  have  devoted  a  large  part  of  my  time  to 
the  study  of  the  Entomology  of  the  neighbourhood,  and  as 
regards  my  favourite  order  of  Insects,  the  Coleoptera,  I  have 
been  rewarded  with  an  unexpectedly  large  measure  of  success. 
But  a  period  of  less  than  three  years  is  altogether  inadequate, 
even  for  the  most  zealous  of  collectors,  to  do  justice  to  the 
beetle-fauna  of  so  rich  and  varied  a  district  as  the  country 
within  a  few  miles  of  Oxford  undoubtedly  is;  and  I  should 
have  been  quite  unable  to  undertake  the  compilation  of  this  list, 
had  not  the  way  been  paved  for  me  by  my  kind  friend  Mr.  W. 
Holland,  of  the  University  Museum,  who  has  resided  here  since 
1893,  2md  has  assiduously  worked  up  the  local  insect-fauna. 
The  very  full  and  most  valuable  catalogue  of  the  Cokoptera  of 
Berkshire,  in  the  ^  Victoria  History  of  the  Counties  of  England," 
was  compiled  by  Mr.  Holland,  and  as  at  least  half  of  the  district 
now  under  consideration  falls  in  that  county,  this  catalogue 
has  been  of  the  greatest  possible  assistance  in  drawing  up  the 
present  list.  To  Mr.  Holland  also,  I  owe  my  first  introduction 
to  nearly  all  the  best  localities  near  Oxford;  and  my  other 
colleagues  in  the  *'  Hope  Department,"  Messrs.  A.  H.  Hamm 
and  Joseph  Collins,  have  given  me  much  kind  help,  and  their 
captures  of  Cokoptera  have  added  materially  to  the  number 
of  species  recorded  in  this  list. 

Besides  the  Cokoptera  observed  by  us  of  late  years,  I  have 
added  to  the  list  all  the  species  recorded  as  taken  near  Oxford 
that  I  can  gather  from  the  various  Entomological  periodicals  and 
other  sources.  The  munificent  founder  of  the  Entomological 
department  in  the  University  Museum,  the  Rev.  F.  W.  Hope,  left 
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with  his  library  an  interleaved  copy  of  Marsham^s  "  Entomologia 
Britannica ;  Coleoptera,**  in  which  he  has  noted  the  capture  of 
about  150  species  of  beetles  at  Oxford,  made  during  the 
years  18 19  to  1822,  when  he  was  an  undergraduate  of  Christ 
Church.  Through  the  kindness  of  Professor  E.  B.  Poulton, 
F.R  S.,  I  have  been  enabled  to  incorporate  in  the  present  List 
these  notes,  which  record  the  capture  of  a  good  many  of  the 
less  common  forms,  and  of  several  species  of  altogether  excep- 
tional interest.  Of  these  latter  may  be  mentioned  Necrophorus 
germanicusy  L.  and  Platycerus  carabotdes^  L.,  which  have  not 
been  taken  in  this  country  for  many  years,  and  are  omitted 
from  all  the  more  recent  catalogues  of  British  Coleoptera.  The 
circumstances  of  the  capture  of  these  species  are*  given  in 
full  detail  by  Mr.  Hope,  and  many  of  the  specimens  exist,  in 
excellent  preservation,  in  the  Museum  collection  of  British 
beetles.  That  renowned  Entomologist,  the  late  Professor  J.  0. 
Westwood,  F.R.S.,  recorded  several  species  from  the  Oxford 
district,  among  them,  for  the  first  time  as  a  British  insect, 
the  wonderful  blind  ant*s-nest  beetle  Claviger  testcueus  (Proc. 
Entom.  Soc.  September  3rd,  1838) ;  and  in  the  third  volume  of 
the  Transactions  of  the  Entomological  Society  of  London, 
and  the  earlier  volumes  of  the  "  Zoologist,"  are  a  few  interest- 
ing records  from  Oxford  by  Mr.  F.  W.  Holme.  To  come  to  more 
recent  times,  the  late  Mr.  J.  W.  Shipp,  an  enei^etic  and  pro- 
mising young  Coleopterist,  recorded  a  considerable  number 
of  interesting  species  in  the  "  Entomologist,"  vol  xxvl,  p  130 
(1893),  ^^^  ^^  "  Entomologist's  Monthly  Magazine  "  for  1893 
and  1894  (vol.  xxix.,  p.  89,  and  vol.  xxx.,  p.  15) ;  and  notes 
on  the  CoUoptera  of  the  district  have  been  contributed  by 
myself  to  the  volumes  of  the  latter  periodical  for  1905  and 
1906. 

For  the  purposes  of  this  list  I  have  practically  restricted 
myself  to  a  radius  of  seven  miles  from  Carfax,  the  centre  of 
the  city  of  Oxford,  this  being  about  the  limit  at  which  one 
can  effectively  work  a  district  by  the  aid  of  one's  legs  un- 
assisted by  a  bicycle.  For  a  locality  situated  in  the  Midland 
Counties,  the  present  list  of  1,399  species  out  of  a  total  of 
about  3,290  for  the  British  Islands,  or  42*5  per  cent,  of  the 
whole  number,  must  be  regarded  as  showing  a  richness  in 
CoUoptera  very  much  above  the  average.  As  considerable 
portions  of  the  area  are  up  to  the  present  time  almost  un- 
touched, many  additions  to  our  local  list  may  reasonably  be 
expected,  and  many  more  when  the  smaller  and  more  difficult 
forms,  especially  in  the  water-beetles,  Staphylinida,  Clavicomes^ 
&c.,  are  more  fully  worked  up  than  they  are  at  present.  In- 
deed, I  have  been  compelled  to  altogether  omit  one  family,  the 
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Trichopierygida^  owing  to  the  difficulty,  to  any  one  but  a  specia- 
list in  the  group,  of  dealing  with  these  highly  interesting  but 
almost  microscopic  beetles. 

The  large  extent  of  river-bank  and  low-lying  water-meadow 
in  our  District  is  of  course  highly  favourable  to  such  beetles 
as  delight  in  a  humid  habitat,  and  they  are  accordingly  very 
well  represented  on  the  list.  The  extensive  tracts  of  wood- 
land are  also  very  productive,  though  some  at  least  of  these 
are  so  strictly  preserved  nowadays  as  to  be  by  no  means  easy 
of  access  for  collecting  ;  and  it  is  especially  desirable  to  confirm 
the  numerous  records  of  interesting  species  of  insects  of  all 
orders  from  Bagley  Wood,  made  when  this  once  happy  hunting- 
ground  was  freely  open  to  past  generations  of  Oxford  Entomo- 
logists. The  oolitic  limestone  country  at  Wytham,  Shotover, 
and  Elsfield  yields  many  local  species,  and  our  "  Reserve "  at 
Cothill,  with  the  marshy  fields  adjacent,  is  a  highly  productive 
little  spot  But  on  the  whole,  the  "  sandy  side  "  of  Oxford, 
at  Boar's  Hill  and  especially  near  Tubney,  has  received  the 
most  attention,  and  has  produced  the  greatest  number  of  rare 
and  interesting  forms.  A  very  remarkable  feature  of  the  latter 
locality  is  the  number  of  species  whose  usual  habitat  is  on  coast 
sandhills,  and  which  are  only  exceptionally  met  with  inland; 
of  these,  Harpaius  anxiuSy  Amara  fulva,  Homaloia  ccesula^ 
Ocypus  ater^  Xantholinus  tricolor^  Orthocenis  muticus^  Syncalypta 
hirsuta^  Crypticus  quisquilius^  Ctenioptis  sulphureus^  Apion 
schonherri^  and  Cleonus  sulcirostris^  may  be  specially  mentioned 
in  this  connexion.  The  record  by  the  Rev.  F.  W.  Hope  of 
"  Carabus "  (Pogonus)  chakeus^  Marsh.,  is  open  to  question, 
as  this  species  is  confined  to  muddy  salt-marshes  on  the  coast ; 
but  Mr.  Shipp  has  recorded  Dyschirius  cenms^  a  species  fre- 
quenting the  same  habitat  and  constantly  found  with  it,  from 
"Hinksey"  (Ent.  Mo.  Mag.  1893,  p.  89). 

In  the  compilation  of  the  following  List  I  have  used  our 
most  recent  **  Catalogue  of  British  Coleoptera,"  by  Prof.  T. 
Hudson  Beare  and  Mr.  H.  St.  J.  K.  Donisthorpe  (London :  O.  E. 
Janson,  March,  1904),  the  arrangement  of  which  is  practically 
the  same  as  that  of  the  most  modem  and  most  useful  work 
on  our  native  beetles,  "  The  Coleoptera  of  the  British  Islands," 
by  the  Rev.  Canoa  W.  W.  Fowler  (London  :  Lovell  Reeve  and 
Co.).  Where  the  observers  are  not  specially  mentioned,  I  have 
used  the  following  abbreviations  of  their  names  : — 

y.  C         =»  Mr.  Joseph  Collins. 

A.  H,  H.  =  Mr.  A.  H.  Hamm. 
W.  H.      =  Mr.  William  Holland. 

F.IV,H,^  Rev.  F.  W.  Hope. 

/.  W.  S.  «  Mr.  J.  W.  Shipp. 
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No  initials  are  appended  to  the  localities  where  any  species 
has  been  actually  observed  by  myself.  The  species  of  local 
and  restricted  distribution  are  indicated  by  a  single  asterisk  (*) 
before  the  specific  name,  and  those  that  may  be  regarded  as  rare 
everywhere  by  a  double  asterisk  (*•);  the  remainder  being 
generally  distributed,  at  any  rate  in  the  South  and  Midland 
portions  of  England. 

INSECTA. 

ORDER     COLEOPTERA. 

Family  CloindelicUd. 

Cicindela  campestris,  L.   The  common  Tiger  Beetle.   LocaUy  plentifol 
in  warm  sunny  places  in  early  summer ;  Bagley  Wood,  Tubney,  &c. 

Family  CarabidsB. 

*Cychru8  rostratus,  L.    In  old  stumps,  sandpits,  &c,  not  rare;  Tubney, 

Wytham  Fark  ;  Shotover  ( ff^.  H.). 
Carabus  catenulatus.  Scop.     Generally  distributed,  but  not  common, 

under  stones,  &c. ;  **  Heddington  Quarries,  Oxford^ire"  (/*.  W,  H.). 
C.  nemoralis,  L.    On  pathways  and  in  gardens ;  very  common. 
C.  violaceus,  L.    Much  less  common  than  the  preceding.     . 
C.  granulatus,  L.      In  rotten  wood  of  willows,  &c.     Wytham,  &c., 

not  rare. 
C.  monilis,  F.      Rare ;  Oxford  (A,  H,  H.) ;    Shotover,  Boar's  Hill, 

King's  Weir.  WheaUey,  singly  ( W,  H,). 
*Calo8oma  inquisitor,  L.     Bagiey  Wood,  on  oaks,  sometimes  common 

^W,  H,\     **  I  took  3  of  them  in  Bagley  Wood  near  Oxford  in  May, 

1820,  while  beating  the  Oak  Trees  "  {F.  W,  H\ 
Notiophilus  biguttatus,  P.  \ 

N.  substriatus,  Wat.  I  All  these  are  more  or  less  common  and 

N.  aquaticus,  L.  X    generally  distributed,  on  pathways,  &c. 

N.  palustris,  Dufts.  J 

♦N.  rufipes.  Curt.    Among  dead  leaves  at  Bagley  Wood,  scarce  (ff.  H,)^ 
Leistus  spinibarbis,  F.     Under  stones,  bark,  &c,  in  damp  places, 

general. 
L.  fulvibarbis,  Dej.     With  the  preceding,  but  less  common ;    Bagley 

Wood,  &c. 
L.  femiginens,  L.    Under  stones,  dead  leaves,  <!^.,  generally  common. 
Nebria  brevicollis,  F.    Very  common  everywhere. 
Elaphrus  riparius,  L.    In  wet  muddy  places  ;    Cherwell  banks,  Port 

Meadow,  Tubney,  &c.     •*  Taken  at  Oxford  on  the  muddy  banks  of 

the  brooks  and  nvers"  {F,  W,  H.\ 
E.  cupreus,  Dufts.    With  the  preceding ;  Tubney,  &c 
♦E.   uliginosus,  F.     Once  at  Stadhampton  ( /.    W,  S,\     •*  Taken  at 

Oxford  as  the  above  species  (riparms)^  ana  in  the  same  situations' 

{F.  W.  H.\ 
Loricera  pilicomis,  F.     Chiefly  in  woods  under  stones,  ftc  ;   Bagley, 

Hen  Wood,  &c. 
Clivina  fossor,  L.     Under  stones,  &c.,  in  damp  places ;  common. 
C.  collaris,  Hbst.    Not  common    Otmoor  ( fK.  /T.}. 
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*Dy8chiriu8  seneus,  Dej.     *'  Hinksey  "  two  examples  ( /.  W.  5.)* 
D.   globosus,  Hbst     In  wet  places;  Tnbney,  Wytham  Park,  Yam- 
ton,  &c 
*Panagjeu8  cruz-migor,  L.    Cowley  (/.  W.  S.), 
*P.  quadripnstuUtus,  8tunn.    Under  stones,  &c ,  in  sandy  places ;  Shot* 

over  {A,  H,  H.);  Tnbney,  sometimes  not  rare  in  spring  (fK  ff,), 
*Badi8ter  unipustuUtns,  Bon.    Cowley  (/.  W.  S,), 

B.  bipustulatus,  P.     In  damp  tufts  of  grass,  &c  :  generally  common. 
*B.  sodalis,  Dufts.  In  dtmip  places,  rather  scarce ;  Summertown,  Yamton* 
*Licinu8  ailphoides,  P.     Under  stones  in  small  quarry,  El^eM,  not 

rare(/.  C). 
*[L.  depre88U8,  Payk.    Taken  by  Mr.  Holland  at  Wychwood  Forest.] 
Chlseniua  vestitus,  Payk.     In  wet  places,  not  rare;  Cherwell  ba&s. 
Port  Meadow,  near  Wytham  Park,  &c 

C.  nigricornis,  F.    Much  rarer  than  the  preceding ;   Godstow ;  King's 

Weir(fr.  ^.). 
*Oode8  helopioidea,  P.    In  flood-refuse,  wet  tufts  of  grass,  &c. ;  near 

Marston  in  numbers  (/.  IV,  S.\  near  Wytham  Park  (/.  C.) ;  Yamton. 
Stenolophus  vespertinus.  Pans.    In  wet  places,  scarce ;  Yamton. 
Acupalpus  exiguus,  Dtj.,  v.  loridus,  Dej.    On  banks  of  pond.  Boar's 

Hill,  not  rare. 

A.  meridianus,  L.    On  walls  and  pathways ;  Summertown,  &c. 
*Bradycellu8  placidua,  Oyll.    In  damp  tufts  of  grass,  not  rare  in  winter ; 

Kin^s  Weir,  Wytham,  Yamton ;  also  at  Otmoor. 
*B.  distinctus,  Dej.     In  tufts  of  grass,  not  very  common  ;   Tubney  ; 

Boar's  HUl(fF.^.). 

B.  verbasci,  Dufts.    Generally  distributed  and  not  rare. 

B.  harpalinus,  Dej.    In  tufts  of  grass,  &c. ;  Shotover,  Tubney. 

B.  similis,  Dej.     In  sandy  places,  not  common  ;   Bagley  Wood,  Boar's 

HUl{fK^.);  Shotover. 
Harpalus  rotundicoUis,  Pairm.    Under  stones,  &c.,  Cothill ;  Boar's 

im{lV.H,). 
*H.  punctatulus,  Dufts.    Cothill,  one  under  a  stone,  April,  l<)o6  {H.  G, 

Champion), 
•H.  azurens,  P.  Under  stones  in  sandpit,  Cumnor,  with  var.  similis,  Dej. 
H.  puncticollis,  Payk.    Under  stones,  chiefly  in  sandy  places;    not 

rare. 
H.  rufibarbis,  P.    With  the  preceding;  Tubney  ;  Elsfidd  (fF.  H.). 
H.  ruficomis,  P.    Under  stones,  mbbish,  &c.,  common  everywhere. 
H.  seneus,  P.    Under  stones ;  very  common. 
H.  rubripes,  Dufts.    Under  stones,  not  common ;  Oxford  (/.  IV.  S.). 

Boar's  HiU  (W.  ff.)\  Tubney. 
**H.  discoideus,  P.    This  usually  rare  and  very  local  species  is  sometimes 

abundant  under  stones  in  sandy  places  at  Tubney,  and  more  sparingly 

at  Boar's  Hill,  during  the  spring  and  summer  months. 
H.  latus,  L.    In  tufU  of  grass ;  Bi^ley  Wood,  not  rare. 
H.  rufimanus.  Marsh.    Under  stones  in  sandy  places,  common  ;  Boar's 

Hill,  Tubney. 
H.  anzins,  Dufts.    This  seaside  species  is  very  common  under  stones  on 

the  sand  near  Tubney  throughout  the  summer. 
H.  honestus,  Dufts.  (ignavus,  Dufts.).    Boar's  Hill  ( IV.  H.). 
Stomis  pumicatus,  Payk.    In  damp  places,  not  rare ;  Cherwell  banks, 

Tubney,  Wvtham  Park,  Yamton,  &c 
*Platyderu8  runcollis,  Marsh.    Taken  by  Mr.  W.  Holland  under  stones 

in  the  grounds  of  the  University  Museum. 
Pterostichus  cupreus,   L.      Generally  common   on  paths,  in  flood- 
refuse,  &c. 
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P.  venicolor,  Stunn.    With  the  preceding,  but  less  commoa  ;  CherwcU 

banks,  Godstow,  Wytham  Park,  Yamton,  &c. 
♦P.  dimidiatua,  Ol.     "  Taken  at  Oxford,  1819  "  (/%  fK  H,). 
♦P.  lepidus,  F.    Tubncy,  in  sandpit,  rare  (IV.  If,). 
p.  madidus,  P.    Under  stones,  on  pathways,  kc  ;  very  common. 
*P.  oblongopunctatus,  F.     Under  dead  leaves,  chips,  and  in  decayed 

wood  ;  Bagley  and  Hen  Woods,  not  rare  at  times ;  Marston  (/.  fV.  S.), 

**  Taken  at  &gley,  Oxfordshire,  in  1819-20  at  the  rooU  of  Oaks  " 

(F.  IV.  H.).    [No  part  of  Bagley  is  in  Oxfordshire.] 
P.  mger,  Schall.    On  river  bank  at  Marston  (/.  W.  S.). 
P.  vulgaris,  L.     Under  stones,  &c.  ;  common  everywhere. 
*P.  anthracinus.  111.    In  wet  place  near  Wytham  Park,  rare, 
P.  nigrita,  F.     In  wet  places,  not  rare  and  widely  distributed. 
P.  minor,  Oyll.     In  damp  tufts  of  grass,  &c. :  Yamton,  not  rare. 
P.  strenuuB,  Pans.  \  These  two  species  are  generally  common  in  damp 
P.  diligens,  Sturm.  |  places,  flood-refuse,  &c. 

•P.  picimanus,  Dults.    Bagley  ( IV.  H.) ;  Cowley  (/.  IV.  S.). 
*P.  insequaliB,  Marsh.    In  flood-refuse  and  under  stones ;  Water  Eaton ; 

Tubney(^.  H.). 
P.  vernalis.  Pans.     In  damp  places  ;  generally  common. 
P.  striola,  F.     Under  logs,  &c,  in  woods;    not  rare,  Bagley  Wood, 

Wytham  Park,  &c    *'  Taken  at  the  roots  of  trees  at  Bagley  Wood' 

(F.  IV.  H.). 
Amara  fulva,  De  O.     In  sandy  places ;  Tubney,  sometimes  common. 
A.  apricaria,  Payk.     With  the  preceding ;  Tubney,  &c. ,  not  rare. 
*A.  consularis,  Dufts.     Under  stones,  &c.,  in  sandy  places;   Cothill, 

Ogley  Bog  near  Cowley,  Tubney  (common),  &c 
A.  aufica,  Panz.    On  pathways,  flower-heads,  and  under  stones  ;  Ebfield, 

Tubney,  &c,  occasional. 
A.  patricia,  Duits.  Under  stones  in  sandy  places,  rare ;  Tubney  ( W.  //.)- 
A.  bifrons,  Gyll.     In  sandy  places ;   Boar's  Hill  and  Tubney,  not  rare ; 

also  in  University  Museum  grounds. 
A.  ovata,  F.    In  tufts  and  flood-rubbish,  not  common  ;   Water  Eaton ; 

Oxford  (/.  fV.  S.). 
A.  similata,  Oyll.    More  common  than  the  preceding ;  Cherwell  banks, 

Cumnor,  &c. 
*A.  acuminata,  Payk.    On  paths  in  autumn,  rare  ;  Banbury  Road. 
A.  tibialis,  Payl^     In  sandy  places ;  Tubney,  plentiful. 
A.  lunicollis,  schiddte.     On  pathways,  rare  ;  Wytham. 
A.  familiaris,  Dufts.    On  pathways  and  under  stones ;  generally  common. 
**A.  anthobia,  Villa.    One  example  of  this  recent  addition  to  the  British 

liiit  taken  by  Mr.  Holland  at  Ogley  Bog,  June  ist,  1903. 
A.  trivialis,  Oyll.     On  pathways,  &c.  ;  common  everywhere. 
A.  communis,  Panz.    Chiefly  in  flood-refuse ;  Cherwell  banks,  Ogley 

Bog,  Yamton,  &c.,  not  rare. 
A.  continua,  Steph.    With  the  preceding,  also  under  bark ;  Yamton, 

not  rare. 
A.  plebeia,  Oyll.    In  flood-refuse;  Yamton,  &c.,  rare. 
Calathus  cisteloides,  Panz.    Under  stones  and  herbage ;  generally 

common. 
C.  fuscus,  F.    In  sandy  places  under  stones ;  Tubney,  not  rare. 
C.  flavipes,  Fourc.     With  the  preceding  ;  Tubney,  frequent. 
C.  melanocephalus,  L.    Under  stones,  &c.  ;  common  eveiywhere. 
Amphigynus  piceus.  Marsh.    Chiefly  under  dead  leaves,  &c.  ;  Tubney, 

not  rare. 
Taphria  nivalis,  Panz.      In  sandy  places,  occasional ;   Boar's  Hill  * 

Tubney  (ff.iy.). 
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Pristonvchus  terricoU,  Hbst.      Under  stones,  dead  leaves,  &c.,  in 

sandy  places  ;  Cumnor,  Tubney,  &c. ;  not  rare. 
*Sphodni8  leucophthalmuB,    L.     In  cellar  in  Oxford  (/.    W,  S,), 

*' Found  in  October  in  Oxfordshire  about  houses.     Taken  in  Feb. 

1821  "  {F.  IV.  J/.). 
Anchomenus  angusticollis,  F.     Under  bark,  &c.,  Yarnton  ;  Oxford 

(/.  fV.  S.). 
A.  dorsalis,  MiilL     Under  stones,  at  roots  of  trees,  &c. ;  common. 
A.  albipes,  F.    In  very  wet  places,  flood-refuse,  &c. ;  generally  common. 
A.  oblongus,  P.     In  flood^refuse,  damp  tufts,  &c. ;   King*s  Weir,  dc, 

not  rare. 
**A.  livens,  Oyll.    In  wet  places,  rare  ;  King's  Weir  (Laptbert)  \  Cherwell 

banks  (/.  IV,  S,). 
A,  marginatus,  L.    Under  stones  in  damp  places  ;   Port  Meadow,  &c., 

not  rare. 
♦•A.  sezpunctatus,  L.    *'  On  river  banks  "  (/.  ^V.  S.). 
A.  parumpunctatus,  F.     In  tufts  of  grass  in  damp  places  ;    generally 

common. 
*  A.  atratus,  Dufts.     In  wet  tufts,  flood-refuse,  &c. ;  Yarnton,  not  rare. 
A.  viduus,  Pans.    In  damp  places,  not  rare ;    Cherwell  banks,  King's 

Weir,  Yarnton,  &c.    Var.  mcestus,  Dufts.,  equally  common  with  the 

type. 
*A,  versutus,  GylL     Not  common ;  King's  Weir  ( fV.  H,). 
A.  micans,  Nic.  In  Wet  places ;  Yarnton,  &c.    *'  River  banks  "  (/.  W,  S.). 
A.  fuliginosus,  Panz.  ^  All  these   occur  more    or   less    commonly  at 
A.  gracilis,  Gyll.  [■        Yarnton,  King's  Weir,  Ac,  in  moss,  tufts  of 

A.  piceus,  L.  j         grass,  &c ,  in  wet  places. 
•A.  thorcyi,  Dej.     Cherwell  banks  (/.  W.  S.). 

•A.  puellus,  Dej.     •*  River  banks"  (/.  W.  S.),     Christchurch  Meadow 

GlisthopUB  rotundatus,  Payk.    Under  stones,  &c.,  not  rare  ;   Boar's 

Hill,  Cumnor,  <ftc. 
Bembidium  nifescens,  Guer.     Under  bark  and  in  flood- refuse ;  Water 

Eaton  and  near  Wytham  Park  ;  not  rare. 
•B.  quinquestriatum,  Gyll.    »*  Oxford  "  (/.  W,  S.). 

B.  obtusum,  Sturm.    In  wet  places,  flood-refuse,  &c.  ;  common. 
B.  guttula,  P.    In  damp  places,  flood-refuse,  &c.  ;  common. 

B.  biguttatttm.  Sahib.     With  the  preceding,  not  rare ;  Cherwell  banks, 

Yarnton,  Ac 
B.  seneum.  Germ.    In  flood-refuse,  sometimes  flying,  scarce;    Water 

Eaton,  Marston,  Ac 
B.  assimile,  GylL    In  damp  places,  flood-refuse,  &c  ;  generally  common. 
•B.  clarki.  Daws.     "Otmoor*'  (/.  W,  .S.). 
B.  articulatum,  Panz.     Muddy  banks  of  ponds,  Tubney,  &c. ;  not  rare. 
B.  minimum,  F.     In  tufts  and  flood-refuse;  generally  distributed,  and 

sometimes  in  great  profusion. 
•B.  gilvipcs,  Sturm.     "  Otmoor  "  ( /.  W.  5.). 
B.  lampros,   Herbst.      In    dry  places,  generally  common.      *'  Capt. 

Oxford,  i8i9"(/:  W.  //.). 
B.  tibiale,  Dufts.    Cowley  (/.  W.  S.\ 
B.  atrocseruleum,  Steph.     Cowley  (/.  W.  S.), 
B.  decorum,  Panz.     **  Oxford  "  (/.  W.  S.). 
B.  quadriguttatum,  P.    In  muddv  places  ;  Marston,  &c.,  not  rare. 
B.  quadrimaculatum,  L.    With  the  preceding;  Marston,  Ac,  occasional. 
*B.  lunatum,  Dufts.     Mesopotamia  (/.  W,  5.). 
B.   femoratum,  Sturm.    In  damp  sandy  places ;    generally  distributed 

and  not  rare. 


Digitized  by 


Google 


58      AshmoUan  Natural  History  Society  of  Oxfordshire, 

*B.  saxatUe,  OylL     "Oxford*' (/  W'. -S".). 
B.  littorale,   Ol.    In  flood-rubbish,  tufts,  &c.  ;  occasional.     "Captd., 

Oxford,  1819,  and  perhaps  the  most  common  of  the  genus,  taken  at 

the  roots  of  grass"  (F,  W,  //.). 
B.  punctulatum,  Drap.    Port  Meadow  (/.  W.  S.). 
B.  flammulatum,  Clairv.    In  damp  places,  flood-refuse,  &c.,  not  rare ; 

Port  Mendow,  Water  Eaton.  Yarnton,  &c. 
Tachypus  flavipes,   L.     In  dead  leaves,  3cc.,  not  common;  Wytham 

Park  ;  Cowley  (W'.  /.  S,).    **  Taken  at  Oxford,  1819  "  {F.  W.  £f.). 
•Trcchus  discus,  F.     "  Wheatlcy  *'  ( /.  fV,  S,). 
T.  minutus,  P.     Under  stones,  dead  leaves,  kc,  common.    **  Taken  at 

Oxford,  1819  "  {F.  IV.  H.y 
T.  obtusus,  Er.    With  the  preceding,  scarce  ;  Yamton,  kc, 
Patrobus  ezcavatus,  Payk.     Under  logs,  &c.,  not  conmion  ;  Wytham 

Park  ;  Boar's  Hill  (fT.  H.) ;  Bagley  (/.  IV.  S.). 
[Pogonus  chalceus,  Marsh.      *•  Taken  at  Oxford  in  1820  "  {F.  W.  //.). 

I  much  doubt  the  occurrence  of  this  strictly  mantime  species  so  hi 

inland.] 
*Lebia  chlorocephala,  HofT.    In  tufts  of  grass  and  under  willow-bark, 

not  rare  in  winter ;    Bagley  Wood,  Boar's  Hill,  Ogley  Bog,  Shot* 

over,  Ac. 
Demetrias  atricapillus,  L.    In  tufts  of  grass,  Ac. ;  generally  common. 
Dromius  linearis,  Ol.    With  the  preceding,  common.     "Took  one  at 

Oxford  in  1 8 19.     I  took  this  species  in  December  in  incredible  numben 

in  1821  "  {F.  W.  H.). 
•D.  agilis,  F.    Chiefly  under  loose  bark  ;  Bagley  Wood,  not  rare. 
D.  meridionalis,  Dej.    Under  bark,  &c. ;  generally  common. 
D.  quadrimaculatus,  L.     Under  bark,  kc.,  not  rare ;    Bagley  Wood, 

Wytham  Park,  kc. 
D.  quadrinotatus.  Pans.    With  the  preceding ;  generally  common. 
D.  melanocephalus,  Dej.    In  tufts  of  grass,  among  dead  sticks,  Ac., 

common. 
Blechnis  maurus,  Sturm.    In  tufts,  under  bark,  &c.,  not  rare  ;  Wytham, 

Yamton,  kc. 
Metabletus  foveola,  Gyll.     In  tufts,  flood-rubbish,  kc. ;   not  rare  and 

generally  distributed. 
M.  truncatellus,  L.     With  the  preceding ;   Wytham  Park,  kc.,  haij 

common. 
Brachinus  crepitans,  L.    Cowley  (/.  IV.  S.). 

Family  HaliplidflB. 

*Haliplus  confinis,   Steph.     In  ponds  and  stagnant  water;   Tubocy, 
Yamton,  &c.,  common.    The  var.  pallens.  Fowler,  has  been  taken 
at  Yamton. 
H.  flavicollis,  Sturm.     In  the  Cherwell,  near  Summertown  ;  occasional. 
H.  variegatus,  Sturm*     In  stagnant  water ;  Yamton,  kc.,  not  rare. 
*H.  cinereus,  Aub^.     In  wet  refuse  on  bank  of  pond,  Cothill,  scarce. 
H.  ruficollis,  De  Q.     In  stagnant  and  running  water  ;  generally  common. 
H.  fluviatilis,  Aub^.     In  ditches  ;  King's  Weir  and  Binsey  ( IV.  H.). 
H.  lineatocollis.  Marsh.    In  ditches,  Ac,  generally  conmion. 

Family  DytiscidflB. 

Noterus  sparsus,  Marsh.     In  water  among  weeds;  generally  commoo. 
Laccophilus  obscurus,  Panx.    With  the  preceding,  common. 
Hjrphydrus  ovatus,    L.      In  standing   and  running  water,  not  rare 
'*  Taken  in  the  Cherwell  river  at  Oxford  in  1819  "  {F.  W.  ff.). 
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Coelambus  versicolor,  Schall.  In  standing  and  mnning  water  ;  Cher- 
well  at  Summertown,  Tubney,  &c,  not  rare. 

C.  insequalis,  F.  In  ponds  ;  Tubney,  occasional.  'Taken  at  Oxford  in 
i8io"(/?:  W,H,Y 

C.  confluens,  F.    In  ditches,  Marston  ( W,  H,). 

C.  impressopunctatus,  Schall.     **  Taken  at  Oxford,  in  1822,  by  Cleeve 

of  Exeter,  on  the  Botley  road  "  {F,  fV.  J/,)    Not  yet  met  with  by  me. 
Deronectes    depressus,     F.      '* Taken    in    brooks   in    Oxfordshire" 
(/-.  IV.//.). 

D.  i2-pu8tulatu8,  F.    ••  Capt.  Oxon,  1819"  (F,  IV.  H.), 
Hydroporus  pictus,  P.    In  stagnant  water ;  Islip,  Marston ;  not  rare. 

••Taken  at  Oxford  in  1819"  {F,  IV,  H,). 
H.  granularis,  L.    In  stagnant  water  in  spring ;  Yamton,  conmion. 
H.  lepidus,  Ol.    In  ponds,  kc  ;    Boar's  HiU ;    Bagley  Wood,  common 

(fK/r.). 
H.  dorsalis,  P.      In  stagnant  water  ;   Yamton  ;   Marston  (W,  H,)\   oc- 
casional. 
H.  lineatus,  P.    In  standing  water ;  generally  common. 
H.  palustris,  L.     In  standing  and  running  water ;  generally  abundant. 
H.  erythrocephalus,  L.    With  the  preceding ;  fainy  common. 
H.  memnonius,  Nic.    Occasionally  taken  by  sweeping  in  damp  places ; 

Bagley  Wood. 
•H.  obscurus,  Sturm.    In  ponds  at  Tubney  (W^.  //.). 
H.  pubescens,  Qyll.     In  standing  water ;  generally  distributed. 
H.  planus,  F.     In  standing  water ;  not  rare  and  widely  distributed. 
H.  lituratus,   F.    With  the  preceding;    Bagley  Wood  and  near  Wood 

Eaton  (^./^.). 
Agabuspaludosus,  P.    "Taken  at  Oxford  in  1820,  in  ditches  "(F.  ^.  H,). 
A.  didymus,  Ol.     In  running  water,  scarce  ;  Shotover,  Yamton  ;  Binsey, 

Tubney  (^.iV.). 
A.  nebulosus,  Porst.     In  ponds,  not  rare  ;  Shotover,  Tubney,  Yamton. 
A.  femoralis,  Payk.    In  ditches  near  Marston  ( W,  //,), 
A.  sturmi,  Gyll.    In  ponds  at  Tubney ;  not  rare. 
A.  chalconotus,  Panz.    With  the  preceding ;  not  rare. 
A.  bipustulatus,  L.     In  ponds  and  ditches  ;  generally  common. 
Platambus  maculatus,   L.    Chiefly  in  running  water ;    Cherwell  near 

Marston;   near  Islip,  and  Bagley  Wood  (^.  //.),     **  Taken  in  the 

river  Cherwell  at  Oxford  very  commonly  in  1819 "  {F,  W.  H.) 
Ilybius  fuliginosus,  P.     In  standing  water ;  Marston ;  Cowley  ( IV.  H.\ 

not  rare. 
*I.  fenestratus,  P.    In  standing  water  at  Tubney,  and  flying  at  Marston) 

••  Taken  at  Oxford  in  1819  ^  {F  IV.  //.). 
I.  ater,  De  G.     In  standing  water,  not  rare  ;  Marston,  Tubney,  &c 
I.  obscurus.  Marsh.    With  the  preceding,  occasional ;  Marston,  Yamton. 
Copelatus  agilis,  P.     In  standing  water,  not  rare  ;  Yamton  ;  Wytham 

Rhantus  exoletus,  Porst.    In  standing  water  ;  Marston ;  Tubney  ( JV.  H.). 

R.  pulverosus,  Steph.     In  ponds  at  Tubney  {W,  H.). 

Colymbetes  fiiscus,  L.    In  standing  water  ;  common. 

Dytiscus  punctulatus,   P.     In  ditches;    Marston,  and  near  Wytham 

{W.   H.).     I  have  picked  up  this  species  in  Oxford  on  the  Banbury 

Road. 
D.  marginalia,  L.    In  ponds  and  ditches ;  generally  common. 
Acilius  sulcatus,  L.     With  the  preceding,  not  rare. 
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Family  OyrinicUB. 

\  These  two  species  are  to  be  seen  everywhere  in 
Gyrinus  natator,  Scop.  |  summer  on  the  sur^ice  of  standing  or 

G.  opacus,  Sahib.  f  running  water,  the  latter  being  the  com- 

)  moner  of  the  two. 

Family  HydrophilidsB. 

Hydrobius  fiiscipes,  L.  In  standing  water;  common.  The  var. ? 
picicrus,  Thorns.,  by  some  Coleopterists  regarded  as  a  distinct 
species,  is  common  at  Yamton,  Wytham  Park,  &c. 

Philvdrus  testaceus,  F.     In  standing  water;  Yamton,  &c.,  common. 

P.  nigricans,  Zett.    With  the  preceding,  not  rare ;  Yamton,  &c* 

P.  coarctatus,  Gred.    Occurs  not  rarely  with  the  two  preceding  species. 

Cymbiodyta  ovalis,  Th.  In  standing  water;  Tubney,  Yamton,  *c, 
not  rare. 

Anacena  globulus,  Payk. )  Both  these  are  common  in  ponds,  ditches,  &c., 

A.  limbata,  F.  f   and  are  also  found  among  wet  dead  leaves. 
Helochares punctatus,  Sharp.    In  ponds ;  Tubney  {IV.  H,), 
Laccobius  slnuatus.  Mots.  )  These  three  species  are  pretty  generally 
L.  minutus.  L.  I  common  m  standing  and  ranning 
L.  bipunctatus,  P.                f           1^^^*    Chcrwell  at  Summcrtown, 

*^  )  Tubney,  Ac 

Berosus  luridus,  L. )  In  shallow  stagnant  ponds  at  Yarnton ;   not  on- 

B.  affinis,  Brull^.     /  common. 

Limnebius  truncatellus,  Thunb.     In  standing  water,  wet  moss,  &c. ; 

Yamton,  not  rare. 
L.  papposus,  Muls.    With  the  preceding,  but  much  less  common. 
Chsetartbria    seminulum,    Payk.     In   wet   tufts,    flood-refuse,  &c.; 

Marston,  Tubney,  Yamton,  &c.,  not  rare. 
Helophorus  rugosus,  Ol.     In  dry  places ;    sometimes  by  sweeping ; 

Tubney,  occasional. 
H.  nubilus,  F.    On  walls  and  by  sweeping ;   Cothill,  Tubney,  Wytham 

Park,  kc, ;  not  uncommon. 
H.  aquaticus,  L.    In  standing  water,  occasionally  flying ;   generally  not 

rare. 
H.  eneipennis,  Th.    In  standing  water ;  not  uncommon. 
H.  affinis.  Marsh.    In  standing  water,  on  wet  mud,  <frc. ;  very  common- 

•H.  nanus,  Sturm.    In  the  Cherwell  at  Marston  ;  rare. 
Ochthebius  pygmeus,  F.    In  wet  moss,  standing  water,  Ac ;  Tubney, 

not  rare. 
O.  bicolon,  Germ.    In  shallow  ponds  in  spring  ;  Yamton,  common. 
Hydrena  riparia,  Kug.     In  running  water,  flood-refuse,  Ac  ;  Marston, 

Yamton,  not  common.     **  Taken  at  Oxford  not  far  from  Port  Meadow 

in  May,  1822  "  {F,  fK  H,). 
Cyclonotum  orbiculare,  F.    In  wet  places,  flood-refuse,  Ac. ;  generally 

common. 

Sphaeridium  scarabseoides,  L.  /  ^'^  **>««  sP«a«  »«  fowwJ  ▼ay  com- 
S.  bipustulatum,  F.  \  monly  m  fresh  cow-dung,  ind 

I  sometimes  on  the  wing. 

Cercyon  hemorrhous,  Gyll.      In  dung,  Ac. :    Tnbnev ;    lumr's  Wdr 
(*f.  iV.).  /»*--* 

C.  hsemorrhoidalis,  P.    In  dung,  vegetable  refuse,  &c ;  not  rare. 
•C.  obsoletus,  GyU.    Tubney  {IV,  M). 
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C.  flavipes,  P.    In  dung,  lU:  ;  generally  common. 

C.  lateralis,  Marsh.    In  dnng,  &c. ;  Boar's  HiU  (W.  H.\ 

C.  melanocephalus,  L.  \  ^^  ^y^^^  ^^  ^^^  ^^  l^sg  common  in  dung 

C.  unipunctatus,  L.       >   flood-refusc,  &c,  and  sometimes  by  sweeping. 

C.  quisquilius,  L.  )  /  r    fc 

C.  nigHceps,  Marsh.    Boar's  HiU  ( W,  H.). 

C.  pygmeus,  111.    In  dung ;  generally  common. 

C.  lugubris,  Payk.    Ferry  Hinksw  ( tV,  //.). 

Megastemum  boletophagum,  Marsh.    In  flood-refuse,  dung,  decayed 

fungi,  &c. ;  often  very  abundant. 
Cryptopleunim  atomarium,  Ol.    Chiefly  in  vegetable  refuse ;  generally 

common. 

Family  StaphylinidsB. 
Aleochara  fuscipes,  P.    In  dead  animals  and  birds  ;  generally  common. 
*A.  lata,  Grav.    In  dead  rabbits  ;  Wytham  Park,  not  common. 
*A.  brevipennis,  Qrav.    In  wet  tufts  of  grass;  Yamton,  rare. 
•A.  tristis,  Qrav.    In  dung,  scarce  ;  Wytham  Park ;  Boar's  Hill  ( fV.  H,), 

Water  Eaton  (/.  C). 
A.  bipunctata,  Ol.    In  dung,  occasional ;  Water  Eaton  (/.  C). 
*A.  cuniculonim,  Kr.    In  and  about  rabbit-burrows ;  Boar's  Hill ;  Tub- 

ney,  in  abundance,  May,  1905* 
A.  lanuginosa,  Gr.    In  dung,  vegetable  refuse,  and  by  sweeping ;  common* 
A.  succicola,  Th.    In  vegetable  refuse,  &c. ;  generally  common. 
**A.  moerens,  Gyll.    One  specimen  found  on  my  own  doorstep  at  Summer- 
town,  20th  October,  1906. 
A.  nitida,  Gr.    In  small  carcases  and  by  sweeping ;  not  rare. 
A.  morion,  Gr.    Occasionallv  by  sweeping ;  Tubney,  Wytham  Park,  &c. 
Microglossa  suturalis.  Sahib.    In  v^etable  refuse ;  Marston,  Ac,  not 

rare. 
*M.  pulla,  Gyll.    In  fungi  on  old  elms ;  Tubney,  rare. 
M.  nidicola,  Pairm.     In  and  about  sand-martins'  nests  in  sandpits; 

Cumnor  and  Tubney,  common. 
Oxypoda  lividipennis,  Mann.    In  dead  leaves  and  by  sweeping  ;  Bagley 

Wood,  Wytham  Park,  kc, ;  occasional. 
O.  vittata,  Mark.    By  sweeping  ;  Wytham  Park,  rare,  November,  1906. 
O.  opaca,  Gr.    In  wet  tufts  and  marshy  places  ;  Wytham  Park,  Yamton, 

Ac,  not  rare. 
O.  altemans,  Gr.    In  decaying  fungi ;    Wytham  Park,  <fec.,  sometimes 

common. 
O.  longiuscula,  Gr.     In  moss,  tufts  of  grass,  kc, ;  Yamton,  not  rare. 
*0.  brach3rptera,  Steph.    In  sandpit  at  Cumnor,  rare,  June,  1906. 
*Ocyu8a  maura,   Er.    In  damp  moss ;    Yamton,  common  in  moss  in 
spring  ;  Grandpont  {IV,  H,), 
**Phloeopora  corticalis,  Gr.    One  in  fungus  on  elm  near  Water  Eaton, 
September,  1905  ((7.  C.  Champion), 
Ocalea  badia,  Ex.    In  vegetable  refuse,  cut  grass,  &c. ;  Bagley,  Shotover, 
Tubney,  Wytham  Park,  Ac. ;  not  rare. 
**Calodera  riparia,  Er.     In  damp  tufts  of  grass  at  Yamton  ;   early  spring, 

rare. 
*C.  sethiops,  Gr.    With  the  preceding  ;  not  uncommon. 
*Myrmedonia  coUaris,  Payk.    In  tufts  of  grass,  spring ;    Boar's  Hill, 

Yamton,  rare. 
M.  limbata,  Payk.     Under  stones  with  Formica  flava ;   occasionally  by 

sweeping  ;  Chilswell  Hills,  Elsfield,  Wytham  Park  ;  scarce. 
Drusilla   canaliculata,  Pab.     Under  stones  and  among  grass,  usually 
with  ants ;  generally  common. 
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*Caliiceru8  obscurus,  Or.    In  damp  tofts  and  by  sweq}ing,  chieflj  in 

spring ;  Cothill,  Tubney,  Yarnton  ;  not  rare. 
*C.  rigidicomis,  Er.    In  sandpit,  Tubney,  rare  (W^.  H,). 
Thamiarea  hospita,  Misu'k.    In  exuding  sap  of  Cossus-infested  oak, 

near  Summertown,  scarce. 
Alianta  incana,  Er.    In  debris  of  bulrushes  (Typha) ;  Cothill,  Shotover ; 
scarce. 
**Homalota  languida,  Er.    In  damp  moss  at  Yarnton ;  rare,  spring. 
•H.  insecta,  Th.    With  the  preceding,  rare. 
H.  gregaria,  Er.    In  damp  vegetable  refuse ;  generally  common. 
H.  luridipennis,  Mann.    In  damp  tufts  of  grass ;  Yarnton,  occasional. 
H.  vicina,  Steph.    In  damp  places  ;  widely  distributed  and  not  rare. 
H.  graminicola,  Gr.     In   damp  places;    Cherwell  at    Summertown, 

Yarnton,  &c.,  common. 
H.  sequata,  Er.    Under  bark  at  Wytham  Park  ;  occasional. 
*H.  angustula,  Oyll.    In  sandpits,  tufls  of  grass,  &c.  ;   Cumnor,  Yarnton, 

scarce. 
*H.  caesula,  Er.    Tliis  usually  maritime  species  has  occurred  rarely  under 

herbage  in  sandy  places  near  Tubney,  October,  1905. 

H.  circellaris,  Gr.     In  damp  places ;  generally  common. 

**H.  splendens,  Kr.    One  example  of  this  very  rare  and  distinct  species 

taken  in  a  sandpit  on  Cumnor  Hill,  28th  May,  1906  {G,  C.  Champion), 

H.  immersa,  Er.    )  These  two  species  are  found  sparingly  at  Wytham 

H.  cuspidata  Er.  \  Park,  under  bark  of  small  decayed  boughs  of 

^         *         )  oak,  Ac. 

H.   analis,   Or.    In  flood  and  v^;etable  refuse,  by  sweeping,  Ac ;  very 

common. 
H.  depressa,  Gyll.    By  sweeping,  and  on  the  wing  ;  common  in  early 

summer. 
H.  Seneicollis,   Sharp.     At  entrance  of  rabbit-burrows ;    Hen  Wood, 

scarce. 
H.  xanthoptera,  Steph.    In  vegetable  refuse,  &c. ;  generally  common. 
H.  euryptera,  Steph.    At  exuding  sap  of  elm  ;  Godstow,  rare. 
H.  trinotata,  Kr.    In  v^;etable  reifuse ;  generally  common. 
H.  fiingicola,  Th.     In  fungi  in  autumn  ;  not  rare. 
H.  liturata,  Steph.     In  dry  fungi  on  elms  ;  Wytham  Park,  not  rare. 
••H.  clancula,  Er.    One  or  two  examples  of  this  rare  species  have  occurred 
in  moss  at  Yarnton. 
H.  divisa,  Mark.    At  entrance  of  rabbit-burrows  ;  Tubney,  occasional 
•H.  iscapularia,  Sahib.    By  evening  sweeping  in  woody  places ;  Elsficld, 
Tubney,  Wytham  Park,  Ac. ;  occasional. 
••H.  dilaticornis,   Kr.    One  specimen  of  this  very  rare  species  taken  by 
evening  sweeping  near  £lsneld,  25th  June,  1905. 
H.  macrocera,  Th.    Ferry  Hinksey  ( Iv,  If.). 
H.  atramentaria,  Gyll.    In  dung,  &c  ;  generally  common. 
H.  fiingi,  Gr.    In  vegetable  remse,  by  sweeping,  Ac  ;    very  conmion. 
Many  more  species  of  Homalota  are  sure  to  be  added  to  the  local 
list  when  this  difficult  genus  is  more  closely  worked  up. 
Gnypeta  labilis,   Er.     Chiefly  on  wet  mud;    Cothill,   Port  Meadow, 

Yarnton,  &c.,  common. 
Tachyusa  atra,  Gr.     In  damp  places,  flood  refuse,  Ac.;  Ogley  Bog, 

Yarnton,  &c.,  occasional. 
Palagria  sulcata,  Payk.     In  v^etable  refuse ;  generally  common. 
*F.  sulcatula,  Gr.    With  the  preceding ;  Summertown,  occasional 
P.  obscura,  Gr.    In  damp  rubbish  ;  not  rare  and  widely  distributed. 
Autalia  impressa,   Ol.     In  decaying  fungi ;    Bagley  Wood,  Tubne}', 
Wytham  Park,  Ac.  ;  not  rare. 
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A.  rivularis,  Or.    In  vegetable  refuse  ;  not  uncommon. 

*Encephalu8  complicans,  Westw.    This  curious  little  species  is  found  in 

damp  tufts  of  grass,  and  sometimes  by  sweeping,  but  not  commonly; 

Cothill,  Ogley  Bog,  Tubney,  Ac. 

Gyrophaena  nana,  Payk.    In  fungi,  Wytham  Park,  &c. ;  occasional.       • 

G.  fasciata.  Marsh.    In  fungi,  not  rare ;  Wjrtham  Park ;  Boar's  Hill 

(W.H.). 
*G.  manca,  Er.    In  fungi ;  Wytham  Park,  rare. 

*0.  strictula,  Er.    In  hard  fungus  on  stump,  Cothill ;  abundant,  April,  1905. 
Agaricochara  laevicollis,  Kr.    Among  decayed  faggots ;  Bagley  Wood, 

rare. 
Epipeda  plana,  Qyll.    Under  loose  bark  ;  Bagley  Wood,  Wytham  Park, 

&c.,  not  rare. 
*Silu8a  rubiginosa,  Er.    At  exuding  sap  of  elm  ;  Godstow,  one  example. 
Leptusa  fumfda,  Er.    Under  loose  bark  ;  Wytham  Park,  not  rare. 
*Bolitochara  lucida,  Or.    In  faggots,  fungi,  &c. ;  Bagley  Wood,  Wytham 

Park  ;  not  rare. 
*B.  bella,  Mark.    With  the  preceding,  but  rather  more  common. 
*Hygronoina  dimidiata,  Or.    In  very  wet  places ;  Cherwell  banks,  Ogley 
Bog,  Yamton,  &c. ;  not  uncommon. 
Oligota  pusillima,  Or.    In  tufts,  <ftc. ;  Tubney,  occasional. 
MyUsena  gracilis.  Matt.     In  very  wet  places;    Tubney;   Grandpont 

{fV.H,). 
^Deinopsis  erosa,  Steph.    In  tufts  of  grass  on  river-bank ;  King's  Weir, 

scarce. 
Hypoc3rptU8  longicomis,  Payk.    In  vegetable  refuse  and  by  sweeping ; 
abundant. 
*H.  seminulum,  Er.     By  evening  sweeping  in  summer ;  Wytham  Park, 
not  rare. 
Conosoma  littoreum,  L.    Among  dead  sticks,  in  Maggots,  &c. ;  Bagley 

Wood,  Marston,  Tubney,  Wytham  Park,  &c. ;  not  rare. 
C.  pubescens.  Or.    In  vegetable  refuse,  &c. ;  generally  common. 
*C.  immaculatum,  Steph.    In  vegetable  refuse  ;  Tubney,  rare. 
*C.  pedicularinm,  Or.    In  tufts  ofgrass  in  damp  places,  spring  ;  Yarnton, 

common,  Godstow,  &c. 
C.  lividum,  Er.    In  vegetable  refuse,  &c. ;  generally  distributed. 
Tach3rporus  obtusus,  L.    In  moss,  dead  leaves,  <fec.,  and  by  sweeping ; 
common. 
••T.  formosus,  Grav.    By  sweeping;  Tubney,  Wytham  Park;  occasional. 
•T.  pallidas,  Sharp.     In  wet  places ;  Cothill,  Tubney,  Yamton,  Ac. ; 

common. 
T.  chrysomelinus,  1^.\ 

T.  humerosus,  Er.        All  these  species  are  common  throughout  the 
T.  hypnonim,  F.  district,  in  moss,  tufts  of  grass,  and  vegetable 

T.  pusillus,  Gr.  refuse  generally. 

T.  brunneus,  F.  ] 

^^Lamprinus  saginatus,  Gr.     In  tufts  of  grass  with  the  ant  Myrmica 
rubra^  and  under  stones  with  Formica  Hava ;  Tubney,  rare,  spring 
1905  and  1906. 
Cilea  suphoides,  L.    In  dung  and  on  walls;  generally  distributed. 
Tachinus  humeralis,   Gr.      In  vegetable  rerase,  decajdng  fiingi,  Ac; 

not  rare. 
T.  nifipes,  De  G.    In  vegetable  refuse,  by  sweeping,  <fec. ;  common. 
T.  subterraneus,  L.     In  vegetable  refuse,  &c. ;  fairly  common. 
T.  marginellus,  F.    In  vegetable  refuse ;  often  by  sweeping;  common. 
T.  laticollis,  Gr.     In  tufts  of  grass ;  Yamton,  rare. 
••T.  elongatus,  Gyll.    One  specimen  in  moss  at  Boar's  Hill  {W.  H,). 
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**Megacronii8  cin^latus,  Mann.    By  s 
April  ijth,  1906. 
M.  analis,  Payk.     Hy  sweeping ;  Oglej* 
**M.  inclinans,  Or.    One  example  at  Hen 
Bolitobiua  lunulatus,  L.'\ 
B.  trinotatus,  Er.  I  AH  more  or 

B.  ezoletus,  Er.  f  in  deca^ 

B.  pygmseus,  P.  ; 

Mycetoporua  aplendens,  Marsh.    By 
rare,  spring. 
**M.  punctus,  Gyll.    Near  Cumnor ;    01 
May,  i9oi5. 
M.  lepidus,  Gr.  \  Not  rare  on  walls, 

M.  longulus,  Mann./  throt 

M.  aplendidus,  Gr.     In  wet  places; 

not  rare. 
Habrocerus  capillaricomia,  Gr.    Amon( 

WythamPark,(frc. ;  not  uncommon. 

Heterothops  dissimilis,  Gr.    In  flood-ref 

•H.  nigra,  Kr.     In  flood-refuse,  Yarnton, 

this  species  is  in  the  nest  of  the  mole, 

Dr.  N.  H.  Jov  plentifully  in  Berkshire 

*Quedius  lateralis,  Gr.    In  fungi  and  < 

common. 
Q.  mesomelinus,  Marsh.    Bagley  Wood 
June,  1904. 
*Q.   puncticollis,  Th.    By  sweeping  at 
3rd  November,  1906. 
••Q.  brevicomis,  Th.    One  dead  but  perfec 
leigh,  6th  October,  1906.     An  inhabitan 
Q.  cruentus,   Ol.     Under  loose  bark  \   \ 

scarce. 
Q.  cinctus,  Payk.     In  dead  leaves,  vej 

common. 
Q.  fuliginosus,  Gr.  Chiefly  in  damp  plac 
Q.  tristis,  Gr.  Under  stones,  in  tufts,  &c., 
Q.  molochinus,  Gr.  With  the  preceding, 
Q.  picipes,  Mann.  Among  dead  leaves,  s 
*Q.  nigriceps,   Kr.    Among  dead  leaves, 

Tubney ;  scarce. 
*Q.  fiimatus,  Steph.     Among  dead  leaves, 
Tubney,  Wytham  Park,  Ac.  ;  not  uncoc 
Q.  maurorufus,  Gr.    In  wet  tufts  of  gras 
not  rare. 

obliteratus,  Er.  In  vegetable  refuse  n< 
5.  rufipes,  Gr.  On  walls,  among  vegetabl 
\.  attenuatus,  Gyll.  Chilswell  (fK  H,), 
\  boops,  Gr.  Chiefly  by  sweeping  ;  gene 
^reophilus  maxillosus,  L.  In  carrion  an 
Leistotrophus  nebulosus,  P.     In  dung  ; 

Eaton  (/.  C). 

L.  murinus,  L.    In  dung,  tufts,  &c.,  £lsfi( 

*Staphylinu8  pubescens,  De  G.     Bagley  ^ 

•S.  stercorarius,  Ol.     Occasionally  on  the  1 

••S.  latebricola,  Gr.     Ferry  Hinksey,  rare  ( 

•S.  erythroptenis,  L.     Bagley  Wood  and  1 

S.  cesareus,  Ceder.     Occasionally  on  the 
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Oc3rpQ8  olens,  MUU.     In  gardens,  tinder  stones,  Ac  ;    common,  es- 
pecially in  autumn. 
•O.  fuscatus,  Or.     «*  Christ  Church  Meadow  "  {F,  Holme), 

O.  cupreus,  Rossi.    Under  stones,  in  moss,  &c.;  Tubney,  &c.,  scarce. 
•O.  atcr,  Gr.    Summertown,  Wytham  Park,  &c. ;  occasionally  undei  stones. 

O.  morio.  Or.     Under  stones,  &c  ;  Tubney  (small  form),  Wytham  Park  ; 
not  rare. 

O.  compressus,  Marsh.     Cumnor  and  Tubney  {W,  H,). 

Philontnus  splendens,  F.     In  dead  animals,  not  common;   W)iham 
Park. 

P.  intermedius,  Bdv.     In  moss,  tufts  of  grass,  &c.  ;  sparingly  distri- 
buted. 

P.  laminatus,  Creutz.    Chiefly  in  tufts  of  grass ;  not  rare. 

P.  aeneus,  Rossi.     In  dung,  dead  animals,  &c.  ;  generally  common. 

P.  proximus,  Kr.     In  putrid  fiingi,  &c  ;  Tubney,  Wytham  ;  scarce. 

P.  carbonarius,  Qyll.     In  wet  tufts,  occasionally  on  pathways  ;  not  rare ; 

Summertown,  Wytham,  Yam  ton,  &c. 
•p.  decorus,  Gr.    Baqg;ley  Wood,  among  dead  leaves  {W,  H,). 
••p.  lucens,   Er.    This  rare  species  has  occurred  at  Bagley  Wood  and 
Boar's  HiU(Jr.^.). 

P.  politus,  P.     In  moss,  tufts,  and  on  pathways  ;  generally  common. 

p.  varius,  Gyll.    On  walls,  among  vegetable  rubbish,  kc, ;  common. 

P.  marginatus,  P.     Chiefly  in  dung ;  common  and  generally  distributed. 

P.  fimetarius,  Gr.     In  vegetable  rubbish,  tufb  of  grass,  &c. ;  not  rare. 

P.  sordidus,  Gr.    With  the  preceding  ;  not  rare. 

P.  ebeninus,  Gr.    In  vegetable  refuse,  &c. ;  sparingly  but  widely  dis- 
tributed. 

P.  fumigatus,  Er.     Taken  at  Boar's  Hill  ( ]V.  ff.). 

P.  debilis,  Gr.     In  wet  tufts  of  grass :  Yamton,  Kennington,  &c. ;  scarce. 

P.  sanguinolentus,  Gr.    In  dung,  on  pathways,  Ac.  ;  generally  common. 

P.  cnientatus,  Gmel.    With  the  preceding  ;  fairly  common. 

P.  varians,  Payk.    In  dung,  (fee. ;  frequent. 

P.  discoideus,  Grav.     In  manure-heaps ;  Summertown,  occasional. 

P.  quisquiliarius,  Gyll.    In  wet  muddy  places  ;  generally  common. 
*P.  ftimarius,  Gr.     In  vegetable  refuse,  scarce  ;  Yarnton. 

P.  micans,  Gr.     In  moss,  tufts,  &c.  ;  not  rare, 

P.  trossulus.  Nor.    In  damp  places,  common  ;  often  swarming  in  flood- 
rubbish. 
•P.  puella.  Nor.     In  dung,  scarce ;  Boar's  Hill  and  Water  Eaton  ( /.  C). 
*Actobiu8  cinerascens,  Gr.    In  wet  tufts  of  grass,  not  common ;  Wytham, 

Yamton. 
*A.  procerulus,  Gr.    Tubney  (H^.  H,), 

Xantholinus  glabratus,  Gr.    On  walls  and  pathways,  chiefly  in  autumn ; 
common. 

X.  punctulatus,  Payk.     In  vegetable  refuse,  on  walls,  &c. ;  common. 

X.  ochraceus,  GylL     With  the  preceding,  not  rare. 
*X.  tricolor,  F.     Under  stones  in  sandy  places,  local  and  scarce  ;  Tubney. 

X.  linearis,  Ol.    In  vegetable  refuse,  on  walls,  in  sandpits,  kc.  ;  not  mre. 

X.  longiventris,  Heer.    With  the  preceding,  fairly  common. 

Leptacinus  linearis,  Gr.    In  manure-heaps,  damp  places,  <fec. ;  Summer- 
town. 

Baptolinus    alternans,    Kr.      Under  bark,  among  dead  sticks,  <ftc. ; 
Bagley  Wood,  Wytham  Park  ;  sparingly. 

Othius  fulvipennis,  P.     Among  dead  leaves,   in  tufts,  &c, ;    widely 
distributed. 

O.  laeviusculus,  Steph.    In  vegetable  refuse  and  by  sweeping ;  generally 
common. 
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O.  melanocephalus,  Or.    In  damp  places,  sandpits,  &c. ;  Shoto?er, 

Tubney,  not  rare. 
O.  myrmecophilus,  Kies.    Tubney  {W.  H.). 
Lmthrobiumelongatum,L.lTh«^  I^^J  ^^^'^  occur  plentifaUy  in 

L.  fulvipenne,  Or.  (         ^"«g  *^  ^"^.^  W^»  Y^*°°'  *"^ 

*^  j         other  marshy  places. 

*L.  angustatum,  Lac.    One  taken  in  tuft  of  grass  near  Wytham,  spring, 
1905  (/.  C). 
L.  brunnipes,  F.     In  wet  tufts  of  grass ;  generally  common. 
♦L.  longulum,  Gr.     In  wet  places  ;   Bagley  Wood,  King's  Weir,  Wylham, 

Yamton,  <kc.  :  not  rare. 
♦L.   fovulum,   Steph.    In  wet  places  and  under  willow  bark  ;    King's 

Weir;  Water  Eaton  (/.  C). 
•L.  filiforme,  Gr.     This  usually  rare  species  is  found  commonly  in  wet 
tufts    and     flood-rubbish    in    winter    at     Summertown,     Wytham, 
Yarnton,  <fcc. 
*L.   quadratum,  Payk.     In  damp  tufts,  rather  scarce;    King's  Weir, 
Wytham,  Yamton. 
L.  terminatum,  Gr.    In  moss,  tufts  of  grass,  &c. ;  Yamton,  not  rare. 
L.  multipunctum,  Gr.     Under  stones ;  Wylham  Park,  not  common. 
*Achenium  depressum,   Gr.     In  flood-refuse,    &c. ;    Cherwell  banks, 

sparingly. 
*A.  huraile,  Nic.    In  tufts  of  grass,  &&,  rare;  Islip;  King's  Weir  and 

Water  Eaton  (/.  C). 
Cryptobium  glaberrimum,  Hbst.     In  wet  places,  not  rare;  Bagley 

Wood,  Tubney,  Yamton,  Ac. 
Stilicus  rufipes,  Germ.      In    tufts  and    v^etable  refuse;   generally 
common. 
*S.  orbiculatus,  Payk.    In  damp  tufts  of  grass,  not  rare;  Ogley  Bog, 
Shotover,  Tubney,  Yamton,  Ac. 
S.  affinis,  Er.     In  vegetable  refuse  ;  common  everjrwhere. 
**Medon  castaneus,  urav.     Single  specimens  of  this  fine  and  very  rue 
species  have  been   taken    by  me  at    Boar's   Hill,    under  a  stone, 
April  22nd,  and  in  a  sandpit  at  Tubney,  April  29th,  1905.     Mr.  Hol- 
land also  took  one  in  the  last-mentioned  locality.  May  4th,  1902. 
**M.  dilutus,  Er.     One  example  of  this  species,  which  is  even  rarer  than 
the  preceding,  taken  at  Tubney  by  the  late  Mr.  C.  £.  Collins  of 
Reading,  November  20th,  1899. 
M.  propinquus,  Bris.    In  tufts,  vegetable  refuse,  &c.;  common. 
Lithocnaris  ochracea,  Gr.    By  sweeping  at  Wytham  Park  ;  occasional 
Paederus  littoralis,  Gr.    At  roots  of  grass,  under  stones,  &c. ;  generally 

common. 
P.  riparius,  L.    In  moist  places,  grass-tufts,  Ac.  ;  King's  Weir,  Yamton; 

common. 
Evestethus   ruficapillus,  Lac.    In   damp   moss,  <tc.,   at    Yamton; 

not  rare. 
Stenus  bipunctatus,  Er.    South  Hinksey  ( IV.  If,). 
*S.  guttula,  Milll.     On  damp  mud  and  in  flood-robbish  ;    Port  Meadow, 
Water  Eaton,  scarce. 
S.  bimaculatus,  Gyll.    In  damp  tufts,  vegetable  refuse,  &c  ;  common. 
S.  June,  F.     In  wet  places,  damp  moss,  &c. ;  generally  plentiful. 
••S.  longitarsis,  Th.     In  wet  tufts  of  grass ;  Yamton,  very  rare. 
S.  speculator,  Lac.  I  These  two  species  occur  frequently  in 

S.  providus,  Er.  var.  rogeri,  Kr.  J   rather  dry  places  and  by  sweeping. 
S.  buphthalmus,  Gr.     In  tufts,  Yamton ;  Bagley  Wood  («^.  //.), 
S,  mejanopus,  Marsh.     In  wet  places  ;  Yamton,  &c.,  not  rare. 
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*S.  atratulus,  Er.     In  damp  moss  and  tufts  ;  Yamton,  sparingly. 
S.  pusiUus,  Er.     With  the  preceding ;  fairly  common. 
•S.  fiiscipes,  Or.     In  damp  tufts  of  grass ;   King's  Weir,  Yarnton,  &c.  ; 

sparingly. 
*S.  circularis,  Gr.     In  grass  tufts,  in  autumn  and  winter,  rare  ;   Cothill 

and  Yarnton. 
S.  declaratus,  Er.    In  tufts,  and  sometimes  by  sweeping  ;  fairly  common. 
S.  brunnipes,  Steph.    Chiefly  in  vegetable  refuse  ;  very  common. 
S.  subaeneus,  Er.    South  Hinksey  {iV.  H.), 
S.  ossium,  Steph.     In  wet  tufts  of  grass,  &c. ;   Boar's  Hill,  Yarnton  ; 

not  rare. 
S.  impressus,  Germ.     In  faggots  and   by  sweeping;    Wytham  Park, 

sparingly. 
S.  enchsoni.  Rye.     By  sweeping;  Wytham  Park,  &c.,  sparingly. 
S.  pallipes,  Or.    In  wet  places  ;  sparingly  but  widely  distributed. 
S.  flavipes,  Steph.    With  the  preceding,  but  much  more  plentiful. 
S.  pubescens,  Steph.    Chiefly  on  river- banks ;  Marston  Ferry,  Godstow, 

Yarnton,  &c. ;  fairly  common. 
S.  binotatus,  Ljungh.    Found  rather  sparingly  with  the  preceding. 
S.  pallitarsis,  Steph.    On  rushes,  in  tufts,  &c.,  occasional ;   Marston, 
Yarnton ;  Botley  ( W.  //.). 
*S.  bifoveolatus,  Gyll.    In  damp  tufts ;  Yarnton,  scarce. 
S.  cicindeloides,  Gr.    In  damp  tufts,  moss,  &c  ;    Yarnton,  &c,  fairly 

common. 
S.  similis,  Herbst.    In  vegetable  refuse,  tufts,  &c. ;  generally  common. 
8.  tarsalis,  Ljungh.      In  grass-tufts,  flood-refuse,  &c. ;    generally  dis- 
tributed and  often  very  abundant. 
*Ozyporu8  nifiis,  L.     This  showy  insect  has  occurred  in  fungi  near 

Summertown  (/.  C),  and  I  have  taken  it  by  sweeping  at  Tubney. 
Bledius  opacus,  Block.    In  sandy  places ;    Cumnor,  Cothill,  Tubney ; 

common,  especiallv  in  spring. 
Platystethus  arenarius,  Fourc.    Generally  distributed,  and  not  rare  in 

damp  places. 
P.  comutus,  Gr.    With  the  preceding  ;  not  uncommon* 
**P.  nit  ens.   Sahib.    By  sweeping,  and  flying  in  early  spring  ;    Marston, 
Wolvercote;  rare. 
Ozytelus  nigosus,  F.    In  dung  and  vegetable  refuse,  very  common. 

The  var.  terrestris,  Lac.  of  occasional  occurrence. 
O.  sculptus,  Gr.    With  the  preceding ;  common  everywhere. 
O.  laqueatus.  Marsh.    Chiefly  by  sweeping;    widely  distributed  and 

not  rare. 
O.  sculpturatus,  Gr.    In  dung,  vegetable  refuse,  &c  ;  common. 
O.  nitidulus,  Gr.    In  sandpits  and  on  the  wing;   Tubney,  &c.,  not 

rare. 
O.  complanatus,  Er.    With  the  preceding  ;  Tubney,  &c.,  fairly  common. 
O.   tetracarinatus.   Block.      In  dung,  and  flying;   abundant,  chiefly 

In  spring. 
Haploderus  coelatus,  Gr.    By  sweeping,  and  on  the  wing;   generally 

common. 
Trog^ophlceus  bilineatus,  Steph.    In  wet  places,  tufts,  &c. ;  Cherwell 

banks.  King's  Weir,  Yarnton,  &c.,  not  rare. 
T.  pusillus,  Gr.    Generally  common  in  wet  places. 
Coprophilus   striatulus,  F.     In  vegetable  refuse,  and  on  walls  and 

pavements ;  common  in  early  spring. 
Lesteva   longel3rtrata,   Goeze.     In  wet  places,  moss,  &c ;  Cothill, 

Marston,  Yarnton ;  not  rare. 
L.  pubescensy  Mann.    Ferry  Hinksey  (/K  If.), 
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L.  sicula,  Er.     On  river-banks  and  in  wet  places;  CothiU,  Manton, 

Yarn  ton,  &c.,  not  rare. 
Olophrum  piceum,  Qyll.    By  sweeping,  in  sandpits,  among  dead  leaves, 

&c  ;  common. 
LathrimsBum  atroccphmlum,  Gyll. )  ^^^"^  common  among  dead  leaves 
L.  unicolor,  Steph.  \        ^^^  .sticks ;    Bagley  Wood, 

5         Boars  Hill,  Wytham Park, &c. 
*Deliphruin  tectum,  Payk.    In  putrid  fiingus ;   one  specimen,  Wytham 

Park,  October  25th,  1906. 
Philorhinum  sordidum,  Steph.    In  flowers  of  broom,  Comnor  Hill ; 

common.  May,  1906. 
*Coryphium  angusticolle,  Steph.    In  decaying  faggots  ;  Bagley  Wood, 

not  rare. 
Homalium  rivulare,  Payk.    In  carrion  and  decaying  fungi ;  very  common. 
**H.  septentrionis.  Thorns.    In  fungi  and  by  sweeping ;  Wytbam  Paik, 

rare. 
H.  ozyacanthse.  Or.    Tubney  {W.  ff,). 
H.  ezcavatum,  Steph.    In  dead  leaves,  by  sweeping,  &c ;  generally 

common. 
H.  csesum,  Or.    With  the  preceding,  not  rare.    The  well  marked  var. 

tricolor,  Rey,  occurs  rarely  by  sweeping  at  Wytham  Park. 
H.  nifipes,  Pourc.    Chiefly  on  hawthorn-blossom  in  spring ;   Bagley 

Wood,  Tubney,  Wytham  Park,  &c. ,  not  rare. 
H.  vile,  Er.    Under  bark  ;  Tubney,  Wytham  Park,  &c.,  not  rare. 
H.  iopterum,  Steph.    Chiefly  under  oak  bark  ;    Bagley  Wood,  Boar's 

Hill,  Wytham  Park,  &c.,  not  rare. 
H.  concinnum.  Marsh.)  Th««  two  species  have  been    taken   rather 
•H.  deplanatum,  OyU.    )        spanngly  m  diy  tree  ftmgi  near  Summer- 

*^  I  tpwn  and  at  Wytham  Park. 

H.  striatum.  Or.    In  dung,  and  by  sweeping ;   widely  distributed  and 

not  rare. 
*Hapalarsea  pygmaea,  Payk.    Once  found  at  Summertown,  on  a  window 

in  mv  house. 
Eusphalerum  primulse,  Steph.    In  primroses  in  woods ;  Bagley  Wood, 

Wvtham  Park,  &c. ;  common  in  early  spring. 
*AnthoDium  minutum,  P.    By  sweeping  in  wet  places,  early  summer; 

Cothill  and  Ogley  Bog,  common  ;  Ferry  Hinksey  ( IV,  H,), 
A,  ophthalmicum,  Payk.  |  Both  plentiful  in  flowers,  chiefly  of  l/m- 
A.  torquatum.  Marsh.      (  belltfera,  in  early  summer. 

A.  sorbi,  Qyll.    Bagley  Wood  ( W,  ff.). 
Proteinus  ovalis,  Steph.    In  vegetable  refuse  and  on  the  wing ;  very 

common. 
P.  brachypterus,  P.    Tubney  {W,  If,), 
P.  atomanus,  Er.    In  fungi  at  Wjrtham  Park,  rare. 
Megarthrus  denticoUis,  Beck.  ^  All  more  or  less  common  among  veget- 
M.  depressus,  Payk.  ^        able  refuse,  dead  leaves,  &c,  as 

M.  sinuatocollis,  Lac.  j         well  as  on  the  wing. 

*M.  hemipterus.  111.    In  fungi  at  Wytham  Park  ;  rather  rare. 
Phloeobium  cl3rpeatum.  Mull.    In  tufts  of  grass,  vegetable  refuse,  &c. ; 

common. 
**P8eudop8i8  sulcata,  Newm.     Recorded  by  Mr.  P.  Holme,  Trans.  EnL 

Soc.  vol.  iii.  p.  109,  footnote  (1840).     "A  second  specimen  of  the 

Pieudopsis  has  been  taken  by  Mr.  Matthews  at  Shotover  Hill,  near 

Oxford."    It  should  be  looked  for  among  vegetable  refuse  and  at  the 

bottoms  of  haystacks. 
Prognatha  quadricornis,  Kirby.    In  decaying  faggots,  Bagley  Wood, 

scarce;  Boar's  Hill  {\V.  H.), 
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Family   LeptinicUe. 

*Leptinu8  testaceus,  Miill.    In  faggots,  Bagley  Wood,  and  in  decayed 
ash  tree,  Wytham  Park,  singly  in  both  instances. 

Family  ClambldsB. 

Calyptomerus  dubius,  Marsh.    In  v^etable  refuse,  dead  leaves,  &c., 
Wytham  Park,  occasional. 

Family  Silpliidse. 

^Agathidium  nigripenne,  Kug.    Under  bark  in  spring ;  Wytham  Park, 

not  rare. 
A.  atrum,  Payk.    Tubney  ( IV.  H.). 
A.  Isevigatum,  Er.    In  vegetable  refuse ;  Tubney,  scarce. 
*A.  varians,   Beck.    In  dead  sticks,  old  faggots,  &c  :    Bagley  Wood, 

common. 
*A.  convezum,  Sharp.      In  dead   leaves  and  sticks;    Bagley   Wood, 

Elsfield,  Shotover,  &c. ;  frequent. 
'A.  rotundatum,  Oyll.    In  dead  sticks,  &c. ;  Tubney,  occasional. 
A.  nigrinum,  Sturm.    In  old  faggots,  vegetable  refuse,  &c. ;    Bagley 

Wood,  Elsfield ;  frequent 
*Amphicylli8  globus,  F.    In  old  £iiggots ;  Bagley  Wood,  rare. 
Liodes  humeralis,   Kug.    In  dead  sticks  and  by  sweeping;    Bagley 

Wood,  Tubney,  &c.,  frequent. 
*L.    orbicularis,   Herbst.     By   evening  sweeping  at  Wytham   Park; 

occasional. 
•Cyrtusa  pauxilla,  Schm.    By  evening  sweeping  in  summer ;  Wytham 

Park,  not  rare. 
**Ani80toma  cinnamomea,  Panz.     By  evening  sweeping  in  autumn ; 
a  fine  series  at  Wytham  Park,  October  and  November,  1906,  and 
singly  at  Summertown,  September  21st,  1904. 
•A.   dubia,    Kug.     By  evening  sweeping;   Tubney,    Wytham   Park; 

scarce. 
*A.  badia,  Sturm.    By  evening  sweepin|r ;  Bagley  Wood,  Marston ;  rare. 

*  A.  ovalis,  Schm.     By  evening  sweepmg  in  summer ;  Wytham  Park, 

occasional. 
*A.   punctulata,  Gyll.      By  evening  sweeping,  especially  in  autumn ; 

Elsfield,  Tubney,  Wytham  Park  ;  not  rare. 
A.  calcarata,  Er.    By  evening  sweeping  in  summer ;  fairly  common. 
•*A.  nigrita,  Schm.    By  evening  sweeping  at  Wjrtham  Park  ;  rare. 
••A.  triepkei,  Schm.    By  evening  sweeping  in  late  summer ;  Tubney,  rare, 

also  singly  at  Boar's  Hill. 
*  *  A.  rugoss^  Steph.    Single  specimens  of  this  rare  species  taken  by  evening 

sweeping  under  fir  trees  at  Tubney,  22nd  October,  1904,  20th  and 

27th  October,  1906 ;  and  at  Wytham  Park,  3rd  November,  1906. 

*  A.  parvula.  Sahib.    By  evening  sweeping  at  Wytham  Park ;  occasional. 
Colenis  dentlpes,  Oyll.    By  evening  sweeping  in  summer ;  not  rare  and 

widely  distributed. 
**Hydnobius  punctatissimus,  Steph.    By  evening  sweeping  in  autumn, 

rare ;  Tubney  (pale  form),  Wytham  Park  (black  form). 
*H.  strigosus,  Schm.    By  evening  sweeping  in  summer  ;  Wytham  Park, 

not  rare ;  also  at  Water  Eaton. 
••Necrophorus  germanlcus,  L.     *'One  of  the  rarest  of  all  the  British 

Coleoptera.     It  has  been  twice  taken  in  Lord  Abingdon's  woods  at 

Witham,  on  the  bodies  of  dead  game  laid  to  ensnare  Vermin — It  was 
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taken  in  1822  at  the  same  place  and  sent  to  me,  it  was  about  the  6th  of 
Augt."  (F,  W.  ff.).    This  large  and  very  conspicuous  beetle  has  not 
been  taken  in  Britain  for  many  years,  and  its  name  is  expunged  from 
the  more  modern  lists  of  our  Coleoptm. 
N.  humator,  Ooexe.    In  dead  animals ;  fairly  common. 
N.  mortuorum,  F.    In  carrion  and  putrid  fungi ;  Tubney,  Wytham  Park, 

&c,  not  rare. 
*N.  vestigmtor,  Hers.    In  dead  rabbit  at  Boar's  Hill,  singly,  4th  August, 

I9(x>. 
N.  ruspator,   £r.    In  dead  rabbits,  &c ;    Boar's    Hill    and   Wytham 

Park,  not  rare. 
N.  yespillo,  L.    In  carrion  ;  not  rare  and  generally  distributed. 
*Necrode8  littoralis,  L.    In  carrion,  occasional  ( IV,  H.). 
*Silpha  quadripunctata,  L.    On  oak  trees  in  early  summer,  Bagley 
Wood,  not  rare  («^.  H.)     ••Taken  on  Oaks  at  Bagley  Wood  near 
Oxford  in  1820  (F.  W.  H.). 
•S.  opaca,  L.    South  Hinksey  ( iV.  //,). 

8.  thoracica,  L.    In  carrion,  Tubney,   &c.;  occasional.     ••Taken  io 
immense  numbers  in  Lord  Abingdon's  Woods  at  Witham  in  iSlS" 
{F.  W.  H,). 
S.  nigosa,  L.   I      Both  these  are  generally  common  in  dead  animals, 
S.  sinuata,  F.  /         especially  the  brst-named. 

S.  laevigata,  F.    On  paths  and  in  sandpits  ;  Cumnor,  &c.,  not  common. 

8.  atrata,  L.     In  v^table  rubbish,  under  damp  bark,  &c ;  generally 

common.      The  var.   brunnea,  Herbst,  of  occasional  occurrence. 

••Taken  in  Shropshire  and  at  Oxford  "  (F.  IV.  H.). 

*Choleva  angustata,  F.    Among  dead  leaves;  Tubney,  &c.,  rare. 

C.  cisteloides,  Froh.     In  tufts,  under  stones,  &c  ;  Ogley  Biog,  Yamton, 

&C.,  scarce. 
*C.  intermedia,  Kr.    On  walls,  Oxford,  and  among  v^etable  refuse  in 

autumn,  Elsfield,  scarce. 
C.  agilis.  111.    In  tufts  of  grass,  v^^etable  refuse,  &c. ;  not  rare. 
C.  veloz,  Spence.    With  the  preceding ;  Yamtcm,  &c.,  scarce 
C.  wilkinii,  Spence.     Among  dead  leaves  and  sticks ;  Bagley  Wood, 

Boar's  Hill,  Tubney,  &c.,  not  rare. 
*C.  anisotomoides,  Spence.    In  wet  tufts  of  grass  ;  Ogley  B<^,  Tubney, 

Yamton ;  not  rare. 
•C.  nigricans,  Spence.    Among  dead  leaves,  &c.  ;  Bagley  Wood,  Vam- 
tod,  scarce;  Tubney  (W.  //.). 
C.  grandicollis,  Er.    In  carrion,   decaying  fungi,  &c. ;  Boar's  Hill, 
Elsfield,  Tubney,  Wytham  Park,  &c,  not  rare. 
*C.  nigrita,  Er.    Chiefly  in  damp  tufts  of  grass;   King's  Weir,  Water 

Eaton,  Yamton,  occasional. 
C.  tristis,  Pan2.  \       All  these  species  occur  more  or  less 

C.  kirbyi,  Spence.  plentifully  in  dead  animals.      C.  ckrj'^ 

C.  chrysomeloides,  Panz.  ^     somdoidcs  being  especially  abundact  at 
C.  fumata^  Spence.  times. 

C.  watsoni,  Spence.  j 

Catops  sericeus,  Panz.    In  small  dead  animals;   also  by  sweeping; 

generally  common. 
*C.  sericatus,  Chaud.    By  sweeping  and  at  roots  of  grass ;  Cothill,  Tub- 
ney ;  scarce. 
**  Colon  viennense,  Herbst.    Single  specimens  of  this  rare  species  taken 
by  sweeping  at  Tubney,  October  20th,  and  at  Wytham  Park,  October 
22nd,  1906. 
**C.  serripes.  Sahib.    By  evening  sweeping;  Ogley  Bog  and  near  Mar* 
ston  Ferry,  rare. 
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♦*C.  dentipes,   Sahib.    By  sweeping;   one  fine  male  example,  Tubncy, 

October  27th,  1906. 
*C.  brunneum,  Latr.    By  evening  sweeping  in  summer ;   Bagley  Wood, 
Tubney,  Wytham  Park  ;  occasional 

Family  ScydmSBnidflB. 

'Neuraphes  angulatus,  Miill.    By  sweeping  at  Tubney ;  rare. 
••N.  sparshalli,  Denny.    Near  Elsfield,  by  evening  sweeping  ;  one,  July, 
1905. 
Scydmaenus  Scutellaria,  Miill.    In  vegetable  refuse,  tufts  of  grass,  &c  ; 

fairly  common. 
S.  coUaris,  Miill.    With  the  preceding  >  occasional. 
*Euconnu8  denticomis,  Miill.    By  evening  sweeping ;  Elsfield,  Wytham 

Park ;  rare. 
*E.  hirticollis,  111.    In  damp  tufts  of  grass  ;  Yarnton,  rare. 
*E.  fimetarius,  Chaud.    In  grass  tufts  on  old  manure-heap  near  Summer- 
town  ;  common,  early  spring,  1906. 
Eumicrus  tarsatus,  Miill.    By  evening  sweeping ;  Bagley  Wood,  Wy- 
tham Park ;  scarce. 
**Euthia  plicata,  Gyll.    By  evening  sweeping,  Marston  Ferry  and  Wolver- 
cote ;  single  example. 
Cephennium    thoracicum,    Mull.       In    moss;    Bagley    Wood,    not 
common. 

Family  Clavigeridse. 

•Claviger  testaceus,  Preyss.  The  original  British  specimen  of  this  singu- 
lar little  beetle,  now  in  the  Hope-Westwood  collection  in  the  Oxford 
University  Museum,  bears  the  label  in  Professor  Westwood's  hand- 
writing, ^^ Claviger faveolatuSf  MUller,  30 Aug.,  1838,  in  ants*  nest  under 
stone  on  New  Hill  Plain  in  Whychwood  Forest,  Oxford,  attached  to 
the  winged  ant  on  the  underside  of  the  body.  /.  O.  IV."  Professor 
Westwood  subsequently  met  with  the  species  near  Eynsham,  and  it 
was  also  taken  by  the  Rev.  A.  Matthews  at  Weston-on-the-Green  on 
May  15th,  1847.  (Zoologist^  p.  1804.)  I  found  it  at  Wychwood 
Forest  in  June,  1904,  and  at  Kirtlington  on  May  31st,  1906,  on  the 
first  occasion  with  its  usual  host,  the  little  yellow  ant,  Lasius  flaims, 
De  G. ,  and  on  the  second  with  L,  niger^  L. 

Family  PselaphidsB. 

Pselaphus  heisei,  Herbst.    In  damp  tufts,  flood-rubbish,  &c. ;  Cothill, 

Marston  Ferry,  Yarnton,  &c. ;  not  rare. 
Tychus  niger,  De  G.    In  tufts  and  by  evening  sweeping  ;  fairly  common. 
*Bythinus  puncticoUis,  Denny.     In  damp  moss  at  Yarnton ;  rare. 
B.  bulbifer,  Reich.     In  damp  moss,  tufts,  &c.,  Ogley  Bog,  Tubney, 

Yarnton,  &c. ;  common. 
*B.  curtisi,  Denny.     By  evening  sweeping  at  Wytham  Park ;  occasional. 
Rybaxis  sanguinea,  L.     In  damp  moss,  &c.  ;  Yarnton,  not  rare. 
Bryazis  fossulata,  Reich.   In  moss  and  by  sweeping ;  Cothill,  Tubney, 

Wytham  Park,  Yarnton ;  not  rare. 
B.  hsematica,  Reich.    In  damp    moss,  &c.  ;   Ogley  Bog,  Yarnton; 

occasional. 
B.  juncorum.  Leach.    In  tufts,  moss,  &c. ;  Marston   Ferry,  Yarnton, 

&c.  ;  not  rare. 
*B.  imprcssa,  Panz.     Chiefly  in  damp  moss  in  spring ;  Yarnton,  common. 
*Bibloporus  bicolor,  Denny.     Among  dead  sticks,  &c.  ;  Wytham  Park, 
rare. 
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*Euple€tU8  signatus,  Reich.    Id  tofts  on  old  manure-heap,  Snmmeitown, 

scarce. 
**E.  minutissimus,  Aube.  An  example  taken  by  evening  sweeping  in 
a  damp  lane  near  Summertown,  June  4th,  1900.  The  only  previoos 
record  of  this  species  as  British  is  by  Canon  W.  W.  Fowler  and  Dr. 
GamejTs,  who  took  it  in  flood-refuse  at  Burton-on-Trent  in  the  snnmier 
of  1879. 

Family  CorylophidflB. 

Corylophus  cassidioides,  Marsh.    In  flood-rubbish  at  Yamtoc ;  com- 
mon, January,  1906. 

Family  PhalaoridflB. 

PhalacruB  comiscus,  Payk.    By  sweeping  in  lanes ;  genendly  common. 
••P.  8ub8triatU8,  Gyll.    Bagley  Wood,  rare  ( W.  H,), 
*P.  caricia,  Sturm.    By  sweeping  on  ditch-banks ;  Yamton,  May,  1905, 

sparingly. 
OUbrus  corticalia,  Panx.    By  sweeping  in  lanes;    Tubney,   Wytham 

Park,  &c,  not  rare. 
O.  aeneus,  Fab.    On  Matricaria  inodora ;  Boar's  Hill,  &c.,  common. 
*0.  millefbUi,  Payk.    By  sweeping ;  Boar's  HiU ;  Ferry  Hinksey  (W,H.Y 
*0.  pygmeus,  Sturm.     By  sweeping  Fiiago  germanica  in  late  summer 
and  autumn  ;  Cunmor  Hill,  CothiD,  Tubney ;  not  rare. 
Stilbus  testaceus,  Panz.     In  tufts,  vegetable  refuse,  and  by  sweeping ; 
abundant  everywhere. 

Family  CoccinellidsB. 

Subcoccinella  24- punctata,  L.    By  sweeping;  Tubney,  not  common. 
**Hippodamia  13-punctata,  L.      **  Taken  at  Oxford  in  1819  in  June." 

(/:  W.  fi.) 
H.  variegata,  Ooexe.     On  Matricaria  inodora;  Boar*s  Hill,   Cothill, 

Cumnor,  common. 
Anisosticta  19-punctata,   L.    By  sweeping  in  wet   places;   Marston 

Ferry,   Wolvercote,  Yamton,  &c. ;  not  rare.     "Taken  at  Oxford  in 

1819,  in  the  month  of  June."  (/*.  W,  //,) 
Adalia  obliterata,  L.     By  sweeping  under  flr-trees;  Tubney,  not  rare. 
A.  bipunctata,  L.    Generally  common,  but  not  as  abundant  as  in  many 

places. 
M3r8ia  oblongoguttata,  L.   [     These  two    laige    ** lady-birds"    occur 
Anatis  ocellata,  L.  j         sparingly  on  fir-trees  at  Tubney. 

Coccinella  lo-punctata,  L.    By  general  sweeping ;  common  everywhere. 
•C.  hierogl3rphica,  L.    By  sweeping  heather;  Tubney,  not  rare. 
•C.  s-punctata,  L.     •*  Taken  on  Nettles  at  Oxford  in  1820."  {F.  W.  J/.). 
C.  IX -punctata,  L.    By  general  sweeping;  widely  distributed  and  not 

rare. 
C.  7-punctata,  L.    By  sweeping,  on  walls,  &c. ;  generally  common. 
Halyzia  14-guttata,  L.    By  sweeping,  chiefly  under  fir-trees ;  Tubney, 

Wythsun  Park ;  not  rare. 
H.  i8-guttata,  L.      By  general  sweeping ;  Tubney,  Wytham  Park,  &c. ; 

frequent. 

"  '  ~       ~  "  f  common. 

in  winter;  common. 


H.  conglobata,  L.    By  sweeping ;  generally  commoi 

H.  a2-punctata,  L.    By  sweepmg,  also  in  tufts  ii 

•'Taken  at  Oxford  in  1820,  in  Feb.*'  (F.  W.  H.) 


Micraspis  lo-punctata,  L.    Chiefly  in  damp  places ;  generally  common. 
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*Scymnu8  nigrinus,  Kug.    By  sweeping ;  also  in  tufts ;  Bagley  Wood, 

Oglcy  B<«,  Tubney ;  not  rare. 
8.  fronttdis,  F.    By  sweeping ;  Tubnev,  Wytham  Park,  &c.,  not  rare. 
S.  suturalis,  Thunb.     By  sweeping ;  Wytham  Park,  frequent. 
S.  testaceus,  Mots.    Tubney  {fV.  //.). 
S.  hsemorrhoidalis,  Herbst.      By  sweeping,  also  in  tufts,  moss,  &c. ; 

common. 
•S.  capitatus,  F.    Bagley  Wood  ( PV.  //.). 
•S.  atcr,  Kug.    ChilsweU  HiUs  ( fV.  //.). 
*PUtyna8pi8  luteonibra,  Qoeze.  By  sweeping  at  Wytham  Park;  one 

specimen,  8th  May,  1906. 
Chilocorus  similis,  Rossi.    By  sweeping ;  Bagley  Wood,  Tubney,  &c.  ; 
occasional. 

C.  bipustulatus,  L.     With  the  preceding  ;  occasional. 
Exochomus    quadiipustulatus,   L.      By    sweeping;    Bagley  Wood, 

Boar's  Hill,  Tubney,  &c.,  sometimes  very  plentiful. 
Rhixobius  litura,  F.    By  sweeping,  in  dry  tufts,  &c  ;  very  common. 
Coccidula  rufa,  Herbst.    By  sweeping  herbage  in  wet  places  ;  generally 

common. 
•C.  scutellata,  Herbst.    On  aquatic  herbage  ;  Marston  Ferry,  rare. 

Family  SndomychidsB. 

Mycet«a  hirta.  Marsh.    In  rubbish,  cellars,  &c. ;  generally  common. 
*Alexia  pilifcra,  Miill.    **  Dorchester,  by  sweeping."  (/.  fV,  5.). 
*Endoinychus  coccineus,  L.    In  fungoid  growth  under  beech  bark ; 

Shot  over,  Wytham  Park  ;  not  rare. 
*Dacne  humeralis,  F.    In  fiin^s  on  elm  trees  ;  Tubney,  fairly  common  ; 
also  at  Wytham  Park  and  smgly  at  Christ  Church  Nieadow. 

D.  rufifrons,  F.    With  the  preceding ;  Tubney  and  Wytham,  common. 

Family  ColydiidSB. 

**Oxylaemus  variolosus,  Dufts.    A  single  specimen  of  this  exceedingly 
rare  insect  taken  in  a  decayed  oak  faggot  in  Bagley  Wood»  14th  May, 
1904. 
*Orthocerus  muticus,  L.    In  holes  in  the  sand,  Tubney,   sometimes 
common  ( fV,  //. ).     I  have  found  it  there  singly  on  two  or  three 
occasions. 
Cerylon   histeroides,   F.      Under  bark  ;    Bagley  Wood,   Boar's  Hill, 
Wytham  Park  ;  not  rare. 
•C.  fcrrugincum,  Steph.    Ferry  Hinksey  {IV,  //,). 

Family  HisteridSB. 

Hister  unicolor,  L.     In  dead  animals;  Tubney,  frequent     "Taken  at 

Oxford  in  18 19,  equally  common  with  cadavfrinus^  and  generally  to 

be  taken  on  the  same  carrion**  {F,  IV.  H,). 
H.  cadaverinus,  Hoff.     In  dead  animab  ;  generally  common. 
H.    succicola.    Thorns.      In  carrion,  decaying  fungi,   &c. ;    Tubney, 

occasional. 
*H.  purpurascens,  Herbst.     In  rabbit-burrows  ;  Boar's  Hill,  rare,  June, 

1904. 
H.    x2-striatus,  Schr.      In    old  manure   heaps ;    Summertown,   &c  ; 

occasional. 
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H.  blmaculatus,  L.    Tubncy  ( W.  H,). 
*Carcinop8  i4-8triata,  Steph.    One  specimen  in  my  house  at  Stunmer- 

town,  July,  1905. 
'Kissister  minima,  Aube.    In  vegetable  refuse  ;  Godstow,  rare. 
*Dendrophilu8  punctatus,  Herbst.    In  rotten  elm  ;  Wytham  Park,  rare ; 

also  singly  at  Tubney. 
*Qnathoncus  nannetensis,   Mars.      In    sandpit   at   Cumnor,    among 

droppinc^s  of  sand-martins ;  not  rare,  June,  1906. 
Saprinus  nitidulus,  Payk.    In  dead  animals ;  not  rare. 
S.  seneus,  F.    With  the  preceding  :  Cothill,  Tubney,  &c. ;  frequent. 
••S.  virescens,  Payk.    By  sweeping  near  Cothill ;  one  example.  May  20th, 
1905  {G.  C,  Champion), 
*Abr«us  globosus,  Hoff.    In  damp  rotten  wood;    Wytham  Park,  not 

rare  ;  Ferry  Hinksey  ( W.  H.\ 
Acrltus  minutus,  Herbst.    In  old  manure  heap,  Snmmertown,  not  rare, 
spring,  1906. 
**OnthophTlus  globulosus,  Ol.     In  sand-pit  at  Tubney,  one  example, 
November,  1904  ( W,  H.), 
O.  striatus,  F.    In  dung  ;  occasionally  by  sweeping ;  not  uncommon. 

Family   MicropeplidSB. 

Micropeplus  porcatus,  Payk.  1  Both  not  uncommon  in  vegetable  refuse 
M.  margaritse,  Duv.  /  and  by  sweeping,  especially  iu  autumn. 

Family  NitidnlidsB. 

*Brachypteru8  gravidus.  111.    On  Linaria  vulgaris  ;  Tubney,  not  rare. 
B.  pubescens,  Er.  >  Both  these  species,   especially  the  latter,  abound 

B.  urticse,  F.  \  everywhere  on  stinging-nettles. 
*Cercu8  pedicularius,  L.    On  meadow-sweet  {Spiraa  uimaria) ;  common 

in  early  summer. 

C.  bipustulatus,  Payk.    With  the  preceding ;  very  common. 

C.  rufilabris,  Latr.    By  sweeping  in  damp  grassy  places ;  conunon. 
Carpophilus  hemipterus,  L.     **  Several  in  a  rotting  branch  in  Bagley 

Wood"(/.  W,S.). 
Epursea  sestlva,  L.    In  hawthorn  and  other  flowers  in  early  summer ; 

common. 
E.  melina,  Er.    With  the  preceding ;  Bagley  Wood,  occasional 
E.  florea,  Er.     In  flowers  in  early  summer  ;  generally  common. 
E.    deleta,    Er.      In    flowers ;    sometimes  in   fungi  ;    Wytham    Park, 

not  rare. 
E.   obsoleta,   Fab.     Chiefly  under  bark  ;  Wytham  Park ;   Boar's  Hill 

(W.  H.). 
*Omo8iphora  llmbata,  F.     In  fungi  on  elm  trees  near  Water  Eaton; 

scarce. 
*Micrurula  melanocephala.  Marsh.     In  blackthorn  blossom;   Bagley 

Wood,  common,  April,  1905. 
Nitidula   bipustulata,    L.      In    dead   animals   and  birds;    generally 

common. 
*N.  rufipes,  L.     In  dry  carrion  ;  Tubney,  not  rare,  summer,  1906. 
Soronia  grisea,  L.     Under  willow-bark,  Summertown,  scarce. 
Omosita  colon,  L.    In  dry  carrion,  old  bones,  &c.,  common.     **  Taken  at 

Oxford  in  1819  "  (R  W.  H.), 
O.  discoidea,  F,    With  the  preceding  species;   common.    "Taken  at 

Oxford  on  bones,  and  is  at  alt  times  pretty  common  "  {F.  IV.  H*). 
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**Thalycra  sericea,  Sturm.    Single  examples  of  this  rare  species  have 

been  taken  by  sweeping  at  Wytham  Park,  July  27th,  and  at  Tubney, 

September  14th,  1905. 
Pocadius  femigineus,  P.    In  puflfballs,  chiefly  in  autumn;   Tubney, 

Wytham  Park ;  not  rare. 
Pria  dulcamarse,  Scop.    On  Solatium  dulcamara  ;  generally  distributed 

and  common. 
Meligethes  rufipes,  Gyll.    On  hawthorn-blossom,  &c.,  in  early  summer ; 

common. 
M.  lumbaris,   Sturm.    With  the  preceding;    Bagley  Wood,  Wytham 

Park,  &c.,  not  rare. 
M.  sneus,  F.     In  flowers,  spring  and  early  summer  ;  abundant. 
M.  viridescens,  F.    Occurs  with  the  preceding,  but  much  more  rarely. 
M.  difficilis,  Heer.    On  Lamium  album;  fainv  common. 
*M.  brunnicomis,  Sturm.    On  flowers  in  marshy  places,  not  rare ;  Boar's 

Hill,  Tubney ;  King's  Weir  (^.  H,\ 
•M.  ovatus,  Sturm.    Chiefly  on  thistles ;  Tubney,  Wytham  Park,  &c. ; 

not  rare. 
M.  picipes,  Sturm.    In  flowers  throughout  the  summer;  common. 
•M.  murinus,  Er.    On  flowers  of  Echium  vulgare  ;  Tubney,  Wytham 

Park ;  common. 
M.  erjrthropus,  Gyll.    By  sweeping ;  Cothill,  Tubney,  &c. ;  frequent. 
Cychramus  luteus,   F.      In  hawthorn  blossom,   &c.,   early  summer; 

common. 
C.  fungicola,  Heer.    In  fungi  in  autumn  ;  Boar's  Hill,  Tubney,  Wytham 

Park  ;  not  rare. 
*Cryptarcha  strigata,  F.    By  sweeping  at  Wytham  Park,  rare,  September, 

1905.     This  species  is  usually  found  in  the  burrows  of  the  larva  of 

Cossus  ligniperda, 
*Ip8    quadripunctata,    Herbst.      Under    oak    bark,     Bagley    Wood 

{A,   H,   H,)\    taken  raiher  freely  in  a  sappy  oak   stump  outside 

Wytham  Great  Wood  by  Mr.  J.  Collins  and  myself,  April,  1906. 
Rhizophagus  perforatus,  £r.    By  sweeping  and  under  bark ;   Wytham 

Park,  frequent. 
R.  bipustulatus,  F.     Under  bark  ;  generally  distributed  and  common. 

Family  TrogositidsB. 
Tenebrioides  mauritanicus,  L.    In  bakers'  shops,  Oxford  {A^.  H,  H,). 

Family   HonotomidSB. 

Monotoma  spinicollis,  Aub€.     By  sweeping  near  Cothill ;  rare. 
M.  picipes,  Herbst.     In  vegetable  refuse,  manure-heaps,  &c. ;  Summer- 
town,  not  rare. 

Family  LathridiidsB. 

Lathridius  lardarius,   De  G.    By  sweeping;    widely  distributed  and 

not  rare. 
L.  ang^latus,  Mann.    In  old  faggots;  Bagley. Wood,  occasional. 
•L.   bergrothi,  Reitt.    Taken  freely  by  Mr.  W.  Holland  among  faggots, 

rubbish,  &c,  in  his  cellar  in  Observatory  Street,  Oxford. 
Coninomus  nodifer,  Westw.    In  dead  sticks  and  vegetable  refuse,  and 

by  sweeping  ;  generally  common. 
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Enicmus    minutus,    L.      Among  dead    leaves,    by   sweeping,  &c. ; 

common. 
E.  transversus,  Ol.     With  the  preceding  species ;  common. 
**E.  testaceus,  Steph.    On  fungi  and  by  sweeping  ;  Wytham  Park,  rare. 
Cartodere    ruficoilis,    Marsh.     In   regetable    refuse;    Smnmertown, 

Wytham  Park,  &c.,  frequent. 
Corticaria  pubescens,  Qyll.  \  These    three    species   are    geoerally  but 
C.  crenulata,  Qyll.  \        rather  sparingly   distributed,    amoDg 

C.  elongata,  Gyll.  )         vegetable  refi^,  also  by  sweeping. 

Melanophthalma  gibbosa,  Herbst.    By  sweeping ;  Burly  common. 
M.    fuscula,   Humm.      By  sweeping,  among  dead  sticks,  &c  ;   very 

common. 

Family  OncnJidsB. 

**Pediacu8  dermestoides,  P.     This  fine  insect  has  been  taken  sparingly 

at  Wjrtham  Park  under  bark  of  oak  and  ash,  April  and  November, 

1906. 
L«mophl«u8  ferrugineus,  Steph.    Under  bark  ;  Wytham  Park,  not 

rare. 
Psammoechus  bipunctatus,   F.      In  wet  places,  among  reeds,  &c; 

King's  Weir,  Tubney,  Water  Eaton,  Wytham  Park,  &c. ;   sometimes 

plentifiiL 
Silvanus  unidenutus,  Ol.     Under  oak  bark  ;    Boar's  Hill,  Wytham 

Park,  &C. ;  not  rare. 

Family  BytnridsB. 

Byturus  sambuci.  Scop.    In  flowers ;  common  in  early  summer. 

B.  tomentosus,  P.    With  the  preceding ;  common.     *'  Taken  at  Oxford 

ini820"(/^.  IV.H,\ 

Family  Cryptophatfidfle' 

*Diphyllu8  lunatus,  P.    In  black  fungus  {Hypoxylon  comentricum)  on  old 
ash  trees ;   Wytham  Park,  common,  April,   1905 ;  also  rarely  near 
Summertown. 
Telmatophilus  caricis,  Ol.      On  water  plants  on  banks  of  rivers  and 

streams ;  common. 
•T.  typhae,  Pall.  'I  Taken  freely  in  dead  bulrushes  ( Typha  latifalia)  at 

•T.  schonherri,  Gyll.  /  Cothill,  September  27th,  1906. 

*Antherophagu8  nigricomis,  P.     By  sweeping ;  Bagley  Wood,  Tubney, 

Water  Eaton,  Wytham  Park,  &c.  ;  scarce. 
*A.  pallens,  Ol.    By  sweeping,  near  Tubney,  one  example,  July  17th,  1906. 
Cryptophagus  lycoperdi,  Herbst.    In  puffballs ;  Tubney,  scarce. 

C.  setulosus,  Sturm.    By  sweeping  ;  Wytham  Park,  occasional. 
C.  pilosus,  Gyll.     In  vegetable  refuse  and  by  sweeping ;  not  rare. 

**C.  populi,  Payk.     Under  bark  and  in  fungus  on  dead  elm  ;  Tubney,  rare. 
C.  umbratus,  Er.    Tubney  {W,  H,), 
C.  scanicus,  L.    In  fungus  on  trees ;  generally  common. 
C.  dentatus,  Herbst.    In  vegetable  refuse,  under  bark,  and  by  sweep- 
ing ;  very  common. 
C.    cellaris.    Scop.      In  vegetable  refuse;    often  in  houses;    Oxford, 
occasional. 
*C.    pubescens,    Sturm.      By    evening   sweeping   at    Wytham    Park; 
occasional. 
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Micrambe  vini,   Panz.     On   flowers   of  broom,   furze,    &c.,  and  by 

sweeping;  common. 
**Atomaria  fimetarii,  Herbst.      By  evening  sweeping  at  Wytham  Park  ; 

one  specimen,  September  2nd,  1905. 
A.  nigriventris,  Steph.    In  tufts  of  grass;  King's  Weir,  scarce. 
*A.  umbrina,  Gyll.     In  old  faggots  ;  Bagley  Wood,  rare. 
A.  linearis,  Steph.     By  sweeping:  Wytham  Park,  &c.,  frequent. 
A.  fiiscipes,  Gyll.    In  moss ;  Yarnton,  scarce. 
A.  atricapilla,  Steph.     In  vegetable  refuse  and  by  sweeping ;    fairly 

common. 
A.  basalis,  Br.     Among  dead  leaves  near  Islip  ;    rare. 
A.   mesomelas,    Herbst.      In  damp   moss   and    tufts,    &c. ;    Binsey, 

King's  Weir,  Yarnton,  &c,  fairly  common.    An  entirely  black  variety, 

occurs  rarely. 
A.  nificomis.  Marsh.     In  vegetable  refuse  and  by  sweeping;  common. 
Ephistemus  gyrinoides.  Marsh.    Chiefly  in  vegetable  refuse ;  generally 

common. 

Family  Scaphidiidfle. 

Scaphisoma  agaricinum,  L.    Under  damp  bark  and  on  fungi ;  Wytham 
Park,  not  rare. 

Family  MycetophatfidBB. 

Typhsea  fumata,  L.    In  dead  sticks,  vegetable  refuse,  &c. ;  generally 

'  common. 
•Triphyllus  suturalis,  F,     In  dry  fungi  on  old  trees;  Tubney,  Water 

Eaton,  Wytham  Park,  &c.  ;  sometimes  plentiful. 
T.  punctatus,  F.    Tubney  { W.  H,). 
Litargus  bifasciatus,  F.    Under  loose  dry  bark  of  ash,  &c. ;   Wytham 

Park,  not  rare. 
Mycetophagus    quadripustulatus,    L.      In    tree   fungi ;     generally 
distributed  and  often  abundant. 
*M.  piceus,  F.     **  Taken  in   1820  in  the  Botanic  Garden  at  Oxford " 

{F,  IV,  H,). 
M.  multipunctatus.  Hell.     In  fungi  on  willow,  also  under  dry  oak  bark  ; 
near  Water  Eaton,  and  Wytham  Park,  not  rare. 

Family  DermestideB. 

Dcrmestes  vulplnus,  F.    "  Taken  at  Oxford  in  1821 "  (F.  IV.  If.). 

D.  murinus,  L.    On  small  dead  animals  and  birds;  common.     '* Taken 

on  the  bodies  of  dead  moles  in  immense  numbers  at  Lord  Abingdon's 

at  Witham  in  1817  "  (F.  JV.  H.). 
D.  lardarius,  L.    In  houses,  shops,  &c.,  Oxford,  occasional.    *'  Taken  at 

Oxford  in   1820,  the  larvae  are  taken  on  salted  hams  and  bacon" 

{F.  W.  H.\ 
Attagenus  pellio,  L.    On  walls  in  the  dty,  occasional ;  very  common  in 

the  University  Museum  in  the  spring  and  early  summer. 
^Tiresias  serra,  F.    Marston  Ferry,  under  bark,  one  example,  June  25th, 

1905.     The  curious  hairy  larva  is  not  rare  under  dry  elm  bark  at 

Tubney,  and  may  be  easily  reared  to  the  perfect  state  by  feeding  it  on 

dead  flies. 
Florilinus  musftonim,  L.    In  houses  ;  frequent.    Common  in  spring  in 

the  University  Museum. 
Helocerus  claviger,  Er.    On  umbelliferous  flowers;  Tubney,  Wytham 

Park,  &c. ,  not  rare. 
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Family  ByrrhidsB. 

•Syncaljrpta  hirsuta,   Sharp.     Under  stones  in  sandy  places,  Frilfoid 
Heath  near  Tubney  ;  very  local  but  not  rare. 
Byrrhus  pilula,   L.     In  sandpits  and  on  paths  in   ^ring ;  not  rare. 
**  Common  in  1820  under  the  yew  trees  in   St.  John's  garden  at 

Oxford 'M^'.  ^'ff'Y 
B.  fasciatus,  F.    In  sandpits;  Cumnor,  Tubney;  not  rare.     »*  Taken  at 

Oxford  in  1820"  {R  IV.  If.). 
•B.  dorsalis,  F.     In  sandpits ;  Tubney,  frequent,  chiefly  in  spring. 
•B.  murinus,  F.      In  sandpit,  Tubney  (W.  If.). 

Cytilus  varius,  F.     In  rather  damp  places,  by  sweeping ;  Cothill,  Ogley 
Bog,  Tubney,  Wytham  Park,  &c.,  not  rare.     **  Taken  on  water  plants 
on  the  banks  of  the  Isis  at  Oxford  "  \F.  W.  H.). 
Simplocaria  semistriata,  F*    By  sweeping,  chiefly  in  autumn  ;  Cothill, 

Elsfield,  Tubney.  Wytham  Park,  &c.  ;  not  rare. 
*  Aspidophorus  orbiculatus,  Gyll.    By  sweeping  near  Water  Eaton ;  one 
example,  August  6th,  1906. 

Family  PamidsB. 

Elmis  seneuB,  MiiU.    In  running  streams,  adhering  to  stones  ;  generallj 

common. 
Limnius  tuberculatus,   Miill.       By  sweeping,  Cherwell   banks  neir 

Water  Eaton,  rare. 
Pamus  prolifericomis,  F.     In  damp  places  ;  generally  common.  - 
P.  auriculatus,  Panz.    With  the  preceding  species ;  Cotbilly  scarce. 

Family  HeteroceildsB. 

Heterocerus  marginatus,  P.    On  banks  of  ponds,  burrowing  in  mud ; 
Marston,  Tubney  ;  not  rare. 

Family  LncanldsB. 

Lucanus  cervus,  L.    The  Stag 'Beetle.    Of  occasional  occurrence  at 
Shotover  and  other  localities  near  Oxford  {A.  H.  If.). 

Dorcus  parallelopipedus,  L.    In  rotten  wood,  chiefly  of  ash ;  Summer- 
town,  Wytham  Park  ;  not  rare. 

Sinodendron  cylindricum,  L.  In  rotten  willow  near  Water  Eaton 
(/.  C). 
••Platycerus  caraboides,  L.  ''This  species  long  doubted  as  a  native  of 
this  country,  was  taken  in  July  at  Oxford  not  far  from  "Witham,  cut 
out  of  a  dry  and  almost  sapless  oak.  Another  was  taken  flying  not 
far  from  the  city  in  182a  I  have  heard  it  was  taken  near  Eton  by  a 
Mr.  Durelly  and  also  flying  in  the  High  St.  at  Oxford.  It  has  also 
been  taken  at  Lord  Abingdon's  Park  near  Oxford"  (F.  IV.  H.). 
The  species,  although  it  exists  in  several  old  British  collections,  has 
not  been  taken  in  these  islands  for  many  years,  and  its  name  has  dis- 
appeared from  all  our  recent  catalogues. 

Family  ScarabflBidee. 

Onthophagus  ovatus,  L.    In  dung,  chiefly  in  sandy  places ;  generafly 

common. 
O.  vacca,  L.    Bagley  Woo4  (/  W.  S.). 
O.  fracticornis,  Preyss.     In  dung,  Bagley  Wood  (W.  H.). 
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Aphodius  erraUcus,  L.    In  dung,  Boar's  HUl  {IV.  ffJ),     *•  Taken  at 

Oxford  in  1819  ;  it  is  more  abundant  in  August  than  any  part  of  the 

Year"  (R  W,  H.). 
A.  8ubtcrraneu8»  L.    In  dung  ;  near  Water  Eaton,  frequent  (/.  C). 
A.  fossor,  L.    In  dune  ;  occasionally  at  light ;  very  common. 
A.  hsemorrhoidalis,  L.    In  dung,  flood-rubbish,  &c.  ;  Yamton,  scarce. 
•A.  foetens,  F.    In  dung,   in  late  summer ;  Cothill,   Elsfield,  Tubney ; 

rather  scarce.     "  Taken  at  Oxford  in  1819."  {F,  IV.  H.). 
A.  fimetarius,  L.    In  dung ;  very  common,  especially  in  spring. 
A.  scybalarius,  P.  1         These  two  species  occur  commonly  throughout 
A.  ater,  De  G.  j      the  district  in  dung. 

A  granarius,  L.    In  dung ;  widely  distributed,  but  not  very  common. 
A.  nitidulus,  P.    In  dung  ;  Boar  s  Hill,  rare. 
A.  sordidus,  P.    Taken  in  dung  at  Radley,  July,  1906.    "  Oxon,  181 9  ; 

taken  in  Mav,  1820."  (F.  W.  H.). 
A.  rufescens,  P.     In  dung  ;  widely  distributed,  but  rather  scarce. 
A.  borealis,  Gyll.    In  dung ;  Bagley  Wood,  rare. 
*A.  porcus,  P.    By  sweeping  at  Cothill ;  one  example,  September  27th, 

1906. 
A.  pusillus,  Herbst.    In  dung ;  generally  distributed  and  not  rare. 
A.  merdarius,  P.    In  dung;  fairly  common.     "Taken  about  puddles 

near  Oxford  in  1822 :  in  pig  dung  in  the  autumn."  {F.  IV.  HA* 
A.  inquinatus,  P.    In  dung;  often  by  sweeping  in  autumn;  Cothill, 

Tubney,  common. 
*A.  sticticus,  Panz.     In  dung ;  Boar's  Hill,  rather  scarce. 
A.  punctato-sulcatus,  Sturm.    In  dung  ;  chiefly  in  autumn  ;  common. 

"  Taken  at  Oxford  in  1819  "  {F.  IV,  H,). 
A.  prodromus,  Brahm.    With  the  preceding  ;  fairly  common. 
A.  contaminatus,  Herbst.    In  dung,  especially  in  autumn  ;  common. 

"  Taken  at  Oxford  in  1819  "  (/^  W.  H,). 
•A.  obliteratus,  Panz.    In  dung  and  frequently  by  sweeping ;  Tubney, 

Wytham  Park  ;  fairly  common. 
A.  luridus,  P.     In  dung ;  Elsfleld,  Wytham  Park ;  not  verv  common. 

"  In  1 81 9  taken  at  Oxford,  it  varies  much.     S,  gagaUs^  Geoff,  taken 

at   Oxford  in   1820.     Gagates  is  a  var.    of  {Aphodius)  iuridus,  o" 

{F,  W,  H,). 
A.  nifipes,  L.    In  dung,  and  frequently  flies  to  light ;  very  common. 
**Heptaulacus  villosus,  Gyll.    Single  examples  of  this  rare  species  taken 

by  Mr.  Holland  and  myself  by  sweeping  on  Frilford  Heath,  July  ilth, 

1904.    It  has  also  been  taken  at  Wychwood  Forest,  and  at  Streatley, 

Berks. 
*Oxyomu8  porcatus,  P.    In  tufts  of  grass  in  old  manure  heap.  Summer- 
town,  common,  spring,  1906  ;  aUo  rarely  at  Ogley  Bog. 
Geotrupes  typhoeus,  L.    Under  dung  in  sandy  places;    Tubney,  not 

rare. 
G.  spiniger.  Marsh.  \    Both  species  common  throughout  the  district,  bur- 
G.  stercorarius  L.    /     rowing  under  dung,  and  flying  in  the  evening. 
G.  sylvaticus,  Panz.    In  dung,  putrid  fungi,  &c. ;  not  rare,  and  widely 

distributed.     *' Taken  at  Oxford  in  1819,  this  insect  may  be  taken  in 

the  ditches  at  Shotover  Hill  in  May  and  in  very  great  abundance  " 

(F.  W,  H,), 
*Trox  sabulosus,  L.    Under  rabbit-skins  and  other  dry  carrion  put  down 

as  traps  ;  Tubney,  not  rare  in  early  summer.     "  Taken  after  a  flood  at 

Oxford  in  1820  in  January  "  (/*.  W,  H,), 
T.  scaber,  L.    Once  in  my  house  at  Summertown ;  Tubney  ( W,  H,), 

**  Taken  at  Oxford  during  a  flood  in  18 19 — taken  in  i8t2  on  reeds  by 

the  waterside  near  Bossom's  house"  {F,  W.  //.). 
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HopUa  philimthus,  Fiiss.    On  the  wing 

scarce. 
Serica  brunnea,  L.      Tubney,  chiefly  in  \ 
Rhizotrocrus  solstitialis,  L.    On  the  wir 

sometimes  very  plentiful.     "  Taken  at  ( 
Melolontha  vulgaris,  L.    The  common  ( 

and  flying  at  sunset ;  often  common  in  ] 
Phyllopertha  horticola,  L.    Chiefly  on 

times  plentiful  in  summer.     '*  Taken  at 
Cetonia  aurata,  L.     The  Rose-beetle. 

Bagley  Wood,  &c.,  not  rare ;  also  frequ 

Family  Bnprest 

*Agrilu8  laticomis,  111.    By  sweeping  in  I 

*A.  angustulus,   III.      By  sweeping,  an 

occasional. 

**Aphani8ticu8  pusillus,  Ol.    In  moss  at  i 

^Trachys  minuta,  L.    On  sallows  at  Ba| 

rare. 
**T.  pumila,  111.     Bv  sweeping  Gleckoma  k 
Tubney  and   Wviham   Park;    also  04 
summer,  sparinglv. 
••T.  troglodytes,  Oyll.    One  example  of 
nephew,  H.  G.  Champion,  by  sweepin; 

Family  Eucnexx] 

.   Throscus  dennestoides,  L.     By  eveni 

scarce. 
•T.  carinifrons,  Bonv.     By  evening  swe< 

Park  ;  occasional. 
**Mela8i8  buprestoides,  L.     In  dead  ho 

specimens,  February,  1905. 

Family  Elateii 

Lacon  murinus,  L.    In  sandy  places,  sc 

mon.     **  Capt.  Oxford,  1819  '*  {F.  fV. 

*Cardiophoru8  asellus,  Er.      In  sandpits 

Cryptohypnua  riparius,  F.    In  tufts,  veg< 

rare. 
*C.  4-pu8tulatU8,  F.     By  sweeping  in  met 
common  in  early  summer  ;  also  at  Tub 
••Elater    rufipennis,   Steph.      «*This  spe 
under  the  bark  of  oak  trees  in  July  at  Bs 
It  is  now  extremely  rare  in  Britain. 
•♦E.    elongatulua,  F.    Tubney  ;  a  few  e 
trunks  in  May,  1906,  by  Mr.  J.  Collins 
E.  balteatus,  L.    Bagley  Wood,  not  rare 
**l8chnode8  sanguinicollis,  Panz.     **  Soi 
log  at  Dorchester"  (/.  JV,  S.). 
Melanotua  ruflpes,  Hbat.    In  rotten  Vi 

&c.,  occasional. 
Athoua  niger,  L.     By  sweeping  in  lanes ; 
A.   longicollis,   Ol.      By  sweeping  in  j 
especially  the  male. 
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On  shrubs  in  woods  and  lanes ;  common,  early 
woods ;   Bagley  Wood,  Tubney  ;  not 


A.  haemorrhoidalis,  P. 

summer. 
A.  vittatus,  F.    By  sweeping  in 

rare. 
*Limoniu8  cylindricus,  Payk.     In  sandy  places  at  Tubney;    locally 

common  in  spring. 
L.  minutus,  L.    By  sweeping  in  woods,  lanes,  &c. ;    early  summer, 

common. 
Adrastus  limbatus,  P.    By  sweeping  in  early  summer ;  Bagley  Wood, 

Tubney,  &c.  ;  not  rare.     "Taken  at  Oxford  in  1819 ;  Bagley  Wood 

and  Lord  Abingdon's  "  {F,  IV,  ff,), 
Agriotes  sputator,  L.  \     These  three  species  are  generally  plentiful  under 
A.  obscurus,  L.  V        stones,  vegetable  refuse,  &c.,  and  their  larvae 

A.  lineatus,  L.  |         are  too  well  known  as  '*  wire  worms.'* 

A.  sobrinus,  Kies.  \  Both  fairly  common  by  beating  and  sweeping  at 
A.  pallidulus,  111.  |  Bagley  Wood,  Boar's  Hill,  Wytham  Park,  &c. 
Dolopius  marginatus,  L.     In  woods,  with  the  two  preceding  species,  not 

rare.     **  Taken  at  Oxford  in  1819,  also  in  1822  "  (/^  W,  If,), 
^Corjrmbites  pectinicornis,  L.    Bagley  Wood  (/.  IV.  S. ). 
*C.  tessellatus,  F.    By  sweeping  in  damp  places  in  early  summer  ;  Cothill, 

not  rare ;  Tubney  ( PV.  If.). 
C.  quercuB,  Gyll.    By  sweeping  on  banks  of  Cherwell,  frequent ;  Bagley 

Wood(/.  fV.  S.). 
C.  holosenceus,  F.      By  sweeping,  early  summer ;  Tubney,  Wytham 

Park,  not  rare.     *'  In  1820  I  took  it  at  Oxford  "  (F.  W,  H.). 
^C.  metaUicus,  Payk.      Single  specimens  have  been  taken  at  Marston 

Ferry,  June    4th,    1906,  by  myself,  in  Magdalen  College  Grounds 

( /.  W.  S.\  and  in  the  University  Museum  (W.  H.). 
•C.  bipustulatus,  L.     Tubney  {W.  H,).     ** Taken  at  Bagley  Wood, 

Oxfordshire,  1820"  (/^.  W.  H.). 
Campylus  linearis,  L.    By  sweeping  in  woods ;  not  uncommon. 


Family  DascillidBB. 

Helodes  minuta,   L.    By  sweeping  in  damp  places;  common,   early 

summer. 
•H.  marginata,  F.     With  the  preceding  species  {W,  H,). 
Microcara  livida,  F.     On  flowers  in  early  summer  ;  not  rare. 
Cyphon  coarctatus,  Payk.     By  sweeping  in  damp  places  ;  fairly  common. 
C.  variabilis,  Thunb.     In  damp  places  ;  often  very  abundant  in  summer. 
C.  pallidulus,  Boh.    With  the  preceding  species  ;  Marston  Ferry,  Ogley 
Bog  ;  frequent. 
*Scirtes  hemisphaerlcus,  L.     By  sweeping  rushes  in  wet  places ;  Ogley 

Bog,  not  rare. 
"Eubria  palustris,  Germ.     This  rare  and  curious  little  beetle  is  found 
sparingly  at  Ogley  Bog,  by  sweeping  in  very  wet  places  on  hot  evenings 
early  in  July. 


Lampyris  noctiluca,   L. 
common. 


Family   Laanpyridse. 

The  Glow-worm.      On  hedge-banks,   tSrc.  ; 


Family   Telephoridse. 

*Podabrus  alpinus,  Payk.  In  Bagley  and  other  woods,  on  flowers,  general 
{W.H.). 
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*Tdephoni8  lasciis,  L.       "  I  once  took  8  or  9  of  them  at  Bagley  Wood 
near  Oxford  "  (F.  fV.  H.). 
T.  rusticusY  PalL  )     On  hedges,  paths,  and  in  flowers ;  common  every- 
T.  lividos,  L.         |  where  in  earlj  stimmer. 

T.  pellucidtts,  P.       1  l*he»e  three  species  are  found  more  or  less  com* 
T.  nifi^cans,  Mull.  >     monly  on  flowers,  foliage,  Ac,  in  woods  through- 
T.  lituratusY  Pall.     )      oat  the  district  in  early  summer. 
T.  bicolor,  P.  \  Chiefly  on  hawthorn-blossom  ;  Bagley  Wood, 

T.  haemorrhoidalis,  P.  j     Tubney,  Wytharo  Park,  &c. ;  both  not  rare. 

«T.  oraUs,  Germ.    ChilsweU  Hills  (fT.  ^.). 
T.  flavilabris,  Pall.    By  sweeping  in  grassy  places ;  not  rare  in  early 


*T.  thoracicoB,  Ol.    By  sweeping  aqnatk  herbage ;  banks  of  Cherwdl  at 

Marston,  ic^  not  rare. 
Rhagonjrcha  fuscicomis,  OL     Chiefly  on  hawthorn-blossom  in  woods ; 

fiurly  onnmon. 
R.  folvm.  Scop.    On  flowers,  late  snmmer,  abondant.    '*  Taken  at  Oxford 

in  1830"    {R  fV./f.). 
•R.  testacca,  L.    "Taken  at  Oxford  in  1820"  {F.  fK  if,), 
R.  limbata,  Thoma.    On  hawthorn-blossom  ;  generally  conmion. 
R.  pallida,  P.    With  the  preceding,  not  uncommon.     "  Taken  at  Oxford 

in  i8ao"  {F.IV.H.), 

Malthodes  marginatua,  Latr.    On  flowers,  bushes,  Ac.  ;  Bagley  Wood, 

Tubney,  &c,  not  rare.     "  Taken  at  Oxford  in  i8ao  "  {F,  W.  N,). 
Bf.  minimus,  L.    By  sweeping  in  woods ;  generally  conunoiL 
M.  atomua,  Thoma.    By  sweeping  at  Wydiam  Park ;  scarce. 
Malachius  aeneua,  L.    On  flowers,  and  flying :  Bagley  Wood,  Godstow, 

&c.  ;  scarce. 
M.  bipustulatua,  L.    On  flowers  and  by  sweeping ;  generally  common. 
M.  viridia,  P.    By  sweeping  in  grassy  plac^  lanes,  &c. ;  Cothill,  Tab- 

ney,  Wytham  Park  ;  common  in  summer. 
*Anthocomu8  fasciatua,  L.     By  sweeping  in  damp  grassy  places;  Mars- 
ton  Ferry,  Tubney ;  Ferry  Hinksey  (fK.  H,) ;  not  rare. 
Dasytea  flavipea,  P.    )  Both  'species  are  fairly  common  in  woods  on 
D.   seroaua,  Kies.        /      flowers,  shrubs,  &c.,  in  early  summer. 
**Haplocnemu8  impreaaua,  Marsh.     By  sweeping  at  Wytham  Park ;  one 

example,  May  8th,  i9oiS. 
•*H.  nigricomis,  P.    On  hawthorn -blossom,  Bagley  Wood  ;  one  example, 

May  i6th,  1004. 
*Phloeophilu8  edwardsi,  Steph.    By  sweeping  under  trees  in  autumn; 
Wytham  Park,  rare. 


Family  OlerlcUe. 

*Thana8imus  formicarius,  L.     Under  willow-bark,  Summertown,  rare 

(/.  C). 
Necrobia  rnficolHs,  P.    In  rather  dry  carrion,  not  rare.     **  Taken  on 

carrion  at  Oxford  in  1819  '*  (F,  W.  H,), 
N.  violacea,  L.     With  the  preceding,  often  common.     '*  Taken  at  Oxford 

in  1819.     Taken  in  1822  "  (/*.  W,  H,), 
N.  ruflpes,  De  G.     Occurs  not  rarely  with  the  two  preceding  species. 
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Family   PUnid». 

•Ptinus  lichenum,  Marsh.  "Taken  at  Oxford  m  1819  "  {F,  fV,  H.\ 
P.  fiiTy  L.  In  houses,  common  ;  abundant  in  the  University  Museum. 
Niptus  hololeucuB,  PalL    In  cupboards  in  houses ;  frequent. 

*Hedobia  imperialis,  L.    Near  Bagley  Wood,  in  dead  hedges,  sparingly. 

Family  Anobiicbe. 

*Dryophilu8  pusUlttS,  Oyll.    By  sweeping,  chiefly  under  fir-trees ;  Tub- 

ney,  Wytham  Park,  &c. ;  scarce. 
Priobium  castaneum,  F.    By  beating  hedges  ;  often  on  the  wing ;  gener- 
ally common. 

Anobium  domesticom.  Pourc.  \  ^f^^^^^^J^^''^"^ 
A«i«*«^^.^*  Q*««*.««        /  oiten  m  nouses ;  common.      The  first 

„         fulvicomc,  Sturm.      (  spcdesU  the  notorious  "Deathwatch." 
Xestobium  tessellatum,  F.    Oxford,  on  walls ;   "  attacking  large  num- 
bers of  willow  trees  at  Oxford  "  (/.  W,  5.). 
Emobius  mollis,  L.     In  fir  palings  and  by  sweeping ;  Boar's   Hill, 

Wytham  Park,  &c.  ;  not  rare. 
Ptilinus  pecHnicomis,  L.    In  dead  beech  at  Wytham  Park,  abundant. 

**  Taken  at  Oxford  on  willow  trees  where  the  bark  had  perished,  1 819  *' 

(F.  W.H,). 
*Ochina  hederse,  Miill.  By  sweeping;  Water  Eaton,  Wytham  Park,  fire.  ; 

not  rare.     '*  On  dead  ivy  in  Ma^alen  College  grounds  *'  ( /.  W,  5.). 
*Coenocara  bovists,  Hoff.   Single  examples  have  been  taken  by  sweeping 

at  Tubney,  July  17th,  and  at  Boar's  Hill,  September  8th,  1906.    Its 

usual  habitat  is  in  puflf-balls. 

Family   Lyctidn. 
Lyctus  canaliculatus,  P.    Summertown,  on  the  wing;  Bagley  Wood 

Family  OissidSB. 

Cis  boleti.  Scop.    In  fungi  on  old  stumps,  &c  ;  very  common. 

C.  villosulus,  Marsh.    "Taken  at  Oxford  in  1821  '^  (/^  W.  ff,). 
*C.   bidentatus,  Ol.    In  fungi  on  old  trees ;   Tubney,   Wytham  Park ; 

common. 
*C.  alni,  Oyll.   Under  bark,  in  faggots,  &c. ;  Bagley  Wood,  Cothill ;  Tub- 

ney(^. -^.)- 
Octotemnus  glabriculus,  Oyll.     In  fimgi  on  old  stumps,  .&c.  ;  not  rare. 

Family  Cerambycid®' 

Aromia  moschata,  L.  The  Musk-beetle.  About  old  willows  near  the 
river  banks,  occasional  {A,  If,  H,y  W.  H.),  **  Taken  at  Oxford  in 
18 19.  It  is  in  some  years  extremely  common  and  in  others  scarcely 
ever  to  be  taken.     It  is  fond  of  willows  **  (F.  IV,  H.), 

'Tetropium  crawshayi.  Sharp.  One  specimen  of  this  Longicom,  quite 
recently  added  to  our  list,  taken  on  the  roadside  between  Marston  and 
Elsfield,  June  25th,  1905. 

'Callidium  violaceum,  L.  About  fir  palings,  &c. ;  sometimes  very  com- 
mon at  Boar's  Hill ;  occasionally  at  Bagley  Wood,  Summertown,  &c. 

•C.  variabilc,  L.     *«  Taken  at  Bagley  Wood  in  1819"  {F,  W.  H,\ 
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•C.  alnl,  L.  On  flowers,  dead  twigs,  &c.,  Bagley  Wood  ( W.  H\  "  Taken 

at  Oxford  in  1819"  {F.  fV.  //.). 
Cl3rtU8  arietis,  L.    On  hawthorn-blossom,  fences,  &c.  ;  early  summer, 

common. 
*C.  mysticuB,  L.    On  hawthorn-blossom ;  Bagley  Wood,  near  Mirston, 

&c. ;    sparingly.      •*  Taken    in    the    Botanic    Garden    at    Oxford " 

{F.  W.  J/,). 
Rhagiam  inquisitor,  P.    )     These  two  species  are  generally  distributed 
R.  bifiasciatum,  F.  (  in  woods,  on  flowers  and  aboat  old  timber. 

Toxotus  meridianus,  L.  On  hawthorn-blossom,  B^ley  Wood,  Wytham 

Park ;  not  rare.     '*  Taken  in  Bagley  Wood  near  Oxford  by  beating  the 

hedges  in  18 19.    Fond  of  the  Dog  Rose,  there  are  several  varieties  " 

(/^  fK  If.). 
Leptura  livida,  P.     On  flowers  and  by  sweeping  ;  Tubney,  common  in 

Jnly.     "  Taken  at  Oxford  in  1819/'  {F.  fV.  H,). 
Strangalia  armata,  Herbst.    On  flowers ;   Cothill,  Tubney,  &c. ;  not 

rare. 
S.  melanttra,  L.     On  hawthorn-blossom ;  Bagley  Wood,  Tubney,  &c, 

frequent.      "Taken  at    Oxford    in    1819    on    the    White   Thorn'* 

(F.  IV.  H.). 
Qrammoptera  tabacicolor,  De    Q.     On  hawthorn-blossom;    Bagley 

Wood,  Tnbney,  &c ,  not  rare.    **  Taken  at  Oxford  in  1820  while  bett- 
ing the  May  in  blossom  '*  {F.  W.H.). 
Q.  runcomis,  F.    On  hawthorn-blossom,  &c. ;  generally  common. 


Family  Lamiicto- 

*Acanthocinu8  sedilis,  L.  Single  specimens  of  this  fine  Longicom  beetle, 
which  has  its  head-quarters  in  the  pine-forests  of  the  Scottish  High- 
lands, have  been  taken  at  Bagley  Wood,  August  14th,  1892,  by  Mr.  J. 
W.  Shipp  ('Ent  Mo.  Mag.,  vol.  xxviii,  p.  288),  and  by  Mr.  W. 
Holland  in  the  city. 
LeiopuB  nebulosuB,  L.  By  sweeping  in  woods  and  lanes  ;  Bagley  Wood, 

Boar's  Hill,  Wvtham  Park,  Summertown,  &c. ;  fairly  common. 
*Pogonoch«nis  bidentatus,  Th.     Among  dead  sticks;  Bagley  Wood, 

scarce. 
P.  dentatus,  Pourc.    In  old  hedges  ;  Oxford  (A.  If.  H.). 
*Saperda  populnea,  L.     Among  aspens ;  Bagley  Wood  (IV.  If.). 
Tetrops  prseusta.    On  hawthorn-blossom,  <fec.  ;  Bagley  Wood,  Tubney, 
Water  Eaton,  &c  ;  not  rare. 
**Phytoecia  cylindrica,  L.  By  sweeping  in  lane  near  Tubney ;  one  specimen, 

May  20th,  1905. 
**Oberea  oculata,  L.     **  Taken  in  1819  in  Oxford.     I  have  captured  three 
specimens  of  this  rare  insect  on  the  leaves  of  the  Arbutus.     It  makes 
a  curious  noise  with  its  thorax  "  {F.  IV.  If.).    Now  practically  con- 
fined to  the  Cambridgeshire  Fens. 


Family  Brachidee. 

Bruchus  cisti,  P.    Taken  rarely  on  Hiiianihemum  vulgare  at  Kirtlington, 

May  31st,  1906. 
B.  nifimanus.  Boh.  By  sweeping,  Marston  Ferry,  rare ;  Tubney  ( W.  H.y 
*B.  seminarius,  L.     "  Taken  by  Baxter  of  the  Botanic  Garden  at  Oxford, 

where  it  is  not  uncommon  *'  {F.  W.  H.). 
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Family  ChrysomelidflB. 

*Or8odacna  lineola,  Panz.    On  hawthorn  in  spring,   Marston  Copse, 

sparingly  ( ff^.  H,)* 
*Donacia  crassipes,  P.      On  leaves  of  water-lilies ;    common  on  the 

Cherwell  near  Water  Eaton,  but  difficult  to  secure.  "  Taken  at  Oxford 

in  1820"  (/^  W,H,), 
*D.  dentata,  Hoppe.    On  SagUtaria^  ^.,  banks  of  Cherwell ;  common  in 

summer. 
D.  versicolora,   Brahm.     On  water  plants,   banks  of  Cherwell,   &c. 

*D»  sparganii,  Ahr.    On  the  banks  of  the  Cherwell ;  not  uncommon  in 
summer  (iV.  H.), 
D.  limbata,  Panz.     On  Sparganium  ;  banks  of  Cherwell,  &c. ,  common. 

*•  Taken  at  Oxon  in  1819"  (^'.  **^-  -^O- 
*D.  thalassina,  Germ.     On  aquatic  plants,  Cherwell  banks,  &c,  scarce. 
**D.  impressa,  Payk.     On  Glyceria  aquatka,  Cherwell  banks  near  Water 
Eaton,  rare  ;  King's  Weir  (^.  H.). 
D.  simplex,  F.     On  aquatic  plants ;  {generally  distributed  and  common. 
*D.  semicuprea,   Panz.     Chiefly  on  Glyceria  aquatica  ;  Cherwell  banks, 
&c,  often  very  plentiful  in  summer.      **  laken  in    i8ao  at  Oxford 
about  a  mile  from  the  city  on  the  Abingdon  road  on  the  left  hand  where 
the  brooks  cross  "  (F.  IV,  H,), 
D.    sericea,   L.     On  aquatic  plants ;   widely  distributed  and  common ; 
exceedingly  variable  in  colour.     **  Taken  commonly  at  Oxford  in  1819  *' 
(F.  W,  H.), 
*D.  afiinis,  Kunze.    On  rushes  in  early  summer ;  CothiU,  Marston  Ferry, 
Yamton,  &c.,  sometimes  abundant.     "Taken  in  Xt.  Church  Meadow 
in  1819  on  the  flags  by  the  waterside"  (F.  IV,  If.). 
**H«monia  appendiculata,  Panz.    There  are  two  examples  of  this  curious 
and  exceedingly  rare  beetle  in  the    Hope-Westwood  collection   of 
British  Coleoptera   in   the    University   Museum,  taken  by  Dr.  W. 
Hatchett  Jackson  on  water- weeds  in  the  Thames  near  Binsey,  July,  1892. 
*Zeugophora  subspinosa,  F.    On  aspen  ;  Tubney,  not  rare  in  summer. 
Lema  cyanella,  L.    By  sweeping  and  in  tufts  of  grass  in  winter ;  generally 
common.     **  Taken  at  Oxford  in  1819  **  {F.  PV. H.). 
*L.  lichenis,  Voet.    On  thistles  ;  Boar's  Hill,  not  common. 
L.   melanopa,  L.      By  sweeping ;    generally  common  throughout  the 
summer.     **  Taken  at  Oxford  in  1819,  the  same  as  above  \cvanella\. 
This  year  1821 1  have  taken  more  than  50,  they  are  very  plentiful  at  pre- 
sent Septr.  12,  tho'  at  other  times  of  the  year  they  may  be  considered 
rare"(^.  W.  H.). 
Crioceris  asparagi,  L.    The  Asparagus  beetle.     In  gardens,  on  foliage 
of  Asparagus,  also  by  sweeping  at  Summertown,  &c. ;  not  rare. 
••C.  la-punctata,  L.     *'  Taken  at  the  Botanic  Garden,  Oxford  "  {F,  IV.  If.). 
In  the  Hope-Westwood  collection  there  are  several  examples  of  this 
pretty  beetle,   in  all  probability  the  Oxford  specimens  alluded  to 
above,  but  the  insect  now  figures  in  cor  lists  as  a  doubtfully  British 
species. 
*Clythra  quadripunctata,  L.    Tubney  (^.  H.), 
[**'uynandrophthalma  affinis,  Hell.    Although  not  found  in  our  district  as 
limited  for  the  purposes  of  the  present  list,  this  interesting  beetle  must 
be  mentioned  as  occurring  not  rarely  on  hazel,  &c.,  at  Wychwood 
Forest,  where  it  was  discovered  by  Mr.  W.  Holland  on  June  i8th, 
1899.] 
*Cryptocephalu8    bipunctatus,    L.    var.   lineola,    F.      Boar's   Hill 
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*C.   aureolus,   Suff.      ** Taken  at  Oxford  in  1819   on  the  dandelion*' 

*C.  hypochseridis,  L.    Cothill,  by  sweeping,  rare.     **  Taken  in  1819  in 

Oxford  on  wiUows"  (R  IV.  If,). 
•C,  morsei,  L.    Ogley  Bog,  by  sweeping,  rare. 
C.  fulvus,  Goeze.    By  sweeping  in  dry  places  ;  Tnbney,  abundant. 
C.  labiatus,  L.    Bv  sweeping ;  generally  common  in  woody  places. 
**C.  frontalis,  Marsh.    On  sallow  near  Nlarston  Ferry ;  rare,  August,  1903 
{H^.I/.). 
*Lamprosoma  concolor,  Sturm.    By  sweepinjg  at  Wytham  Park  ;  rare. 
Timarcha  tenebricosa,  F.      On  bedstraw  in  hedges,  &c. ;    often  on 
pathways  ;  common,  especially  in  spring.     '*  Taken  in  company  with 
Mehi proscarabaus'm  1819,  in  going  up  Shotover  Hill  "  (F.  IV.  H.), 
T.  violaceonigra,  Dc  G.     In  dry  places ;  Shotover,  Tubney,  &c.,  often 
common  {A.  H.  H.,  W.  H.).     "  Capt.  Oxon,  1819  '*  {F.  IV.  If.). 
*Chrysomela  marginalis,  Dufts.    On  Linaria  vulgaris,  sometimes  plenti- 
ful ;    also  on  walls,   pathways,  &c.  ;    Bagley  Wood,   Summertown ; 
Boar's  Hill  (W^.iy.). 
*C.  banksi,  F.    A  single  specimen  of  this  conspicuous  species  was  given  to 
me  in  1905  by  the  Rev.  W.  Mansell  Merry,  which  he  believed  he  had 
taken  at  Barley  Wood.     Inserted  provisionally. 
C.  staphylsea,  L.    In  damp  places,  by  sweeping,  also  in  tufts  in  winter ; 
generally  common.     **  Taken  in  astoniamng  myriads  if  I  may  use  the 
expression  at  Oxford  in  1819  during  a  flood     (/*.  W.  If.). 
C.   polita,   L.     In  damp  places,  on  Mentha,  &c. ;    geneiully  common. 
"Capt.  at  Oxford  in  1819,  it  varies  very  much  in  size  and  colour" 
(F.  IV.  H.). 
*C.  varians,  Schall.    On  Hypericum  ;  Bagley  Wood,  not  common. 
*C.  goettingensis,  L.     This  usually  scarce  species  appears  to  be  much 
more  plentiful  in  this  district  than  in  most  others ;    I  have  taken  it 
sparingly  at  Elsfield,  Wytham  Park,  and  Tubney,  and  Mr.  Holland 
has  found  it  abundantly  in  the  last  mentioned  locality,  at  roots  of 
herbage. 
•C.  fastuosa.  Scop.     "  One  at  Oxford  in  1819  **  (F.  IV.  If.). 
•C.  didymata,  Scrlba.     On  Hypericum  quadrangulum  and  H.  perforatum 
in   autumn ;    Bagley  Wood  and  Tubney,  plentiful ;    also   rarely  at 
Elsfield  and  Ogley  Bog.     «* Taken  at  Oxford  in  1819  "  {F.  W.  H.). 
C.  hyperici,  Forst.     On  Hypericum  ;  Bagley  Wood,  Tubney ;  common. 
*Melasoma  tremulae,  F.    On  aspen,  Bagley  Wood  ( W.  H.). 
•Phytodccta  rufipcs,  Dc  G.    Bagley  Wood  ( W.  H.). 
•p.  viminalis,  L.    On  sallows  in  early  summer ;   Bagley  Wood,  Tubney ; 
not  rare. 
P.  olivacea,  Forst.    By  sweeping  at  Cothill,  scarce. 
Gastroidea  polygonl,  L.    In  waste  places,  on  weeds  (Polygonum,  &»c.) ; 

very  common. 
*  Plagiodera  versicolora,  Laich.    This  species,  usually  esteemed  local  and 
scarce,  occurs  in  profusion  in  June  on  small  wUlow  bushes  by  the 
side  of  the  path  leading  from  the  Reservoirs  to  South   Hinksey. 
King's  Weir  (fV.  HA 
Phaedon  tumidulus.  Germ.     On  Heracleum  and  other  Umbelliferaos 

plants ;  generally  conunon. 
P.  armoracTae,  L.  (-P.  betulsa,  Kust.).  In  damp  places  generaUy 
common.  "Taken  commonly  on  Willows  at  Oxforo.  Betulse  in  some 
years  is  seen  in  countless  numto^.  After  a  flood  near  Oxford  millions 
were  seen  amongst  the  rubbish  left  by  the  retiring  water  of  the  river  " 
{F.  W.  H). 
P.  cochleariae,  F.    With  the  preceding  species ;  generally  commoi^. 
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Phratora  vulgatissima,  L.     On  willow,  aspen,  poplar,  &c. ;  not  rare. 
P.  vitelline,  L.    Chiefly  on  willows ;  widely  distributed  and  often  common . 
'*  Taken  at  Oxford  in  1819  on  willows  in  very  great  abundance  " 

Hydrothassa  aucta,  P.      In  damp  places;    Bagley  Wood  {IV.  H,). 

«*  Taken  at  Oxford  in  1819  "  (F.  iV.  H.). 
H.  marginella,  L.    In  damp  places ;  also  in  tufts  in  winter ;  very  common. 

'*  Taken  at  Oxford  in  18 1 9,  it  often  is  taken  on  the  Phellandrium  aqua- 

iicum*'  [F.  W.  H.), 
Prasocurls  junci,  Brahm.     On  aquatic  herbage  on  river-banks,  not  rare. 
P.   phellandrii,   L.    With  the  preceding  species;    King's  Weir,  Water 

Eaton,  Yamton,  &c. ;  frequent. 
Luperus  rufipes.  Scop.    On  hazel,  birch  and  other  shrubs;   common 

in  woods. 
L.  flavipes,  L.     With  the  preceding  species,  but  less  common ;    Bagley 

Wood,  Tubney,  &c 
Lochmsea  caprese,  L.    On  willows  and  sallows;  Cothill, Tubney,  &c.  ; 

nut  rare. 
L.   suturalis,  Th.    On    heather;    Tubney,   plentiful;    the  black    van 

nigrita,  Weise,  fre(}uent  in  autumn. 
L,  cratsegi,  Forst.    Chiefly  on  hawthorn-blossom ;  Bagley  Wood,  Cothill, 

Tubney,  Wytham  Park;   fairly  common.      **  Common  at  Oxford  at 

Bagley  Wood  on  the  white  thorn.     I  have  also  taken  it  on  aquatic 

plants"!/?.  IV.  H.). 
*Qalerucella  vibumi,  Payk.      On  Viburnutn  Lantana  in  late  summer  ; 

Tubney,  locally  common. 
•G.  lineola,  F.    On  aquatic  plants;    Cherwell  banks,  Marston  Ferry, 

sparingly. 
G.  tenella,  L.    By  sweeping  in  damp  places ;   Marston  Ferry,  Yamton, 

&c.,  common. 
Adimonia  tanaceti,  L.     On  tansy,  thistles,  &c.  ;   Shotover,  sometimes 

common. 
Sermyla  halensis,  L.    On  Galium  veruvt,  &c.,  in  dry  places ;  Tubney, 

Wytham  Park;    common  in  late  summer.     "Taken  in  the  Botanic 

garden  at  Oxford  in  1820"  {F.  W.  H.). 
*Longitar8U8  holsaticus,  L.    In  wet  places  on  PedicularU  paltistrU ; 

Cothill,  Ogley  Bog  ;  common. 
L.  luridus.  Scop.    By  sweeping,  especially  in  autumn ;  common. 
L.  brunneus,  Dufts.    With  the  preceding;  Tubney,  &c.,  not  rare. 
**L.  agilis,  Ryfe.     On  Scrophularia  aquatUa  at  Cothill ;  rare. 
L.  sutUrellus,  Dufts.   On  Senecio  Jacobaa  ;  Tubney,  Wytham  Park,  &c. , 

not  rare. 
L.  atricillus,  L.    By  sweeping  in  woods ;  Boar*s  Hill,  Tubney,  Wytham 

Park,  &c.,  frequent. 
L.  melanocephalus,  De  G.    With  the  preceding  species,  not  rare. 
*L.    piciceps,    Steph.     On  Stnecio  Jacobaa ;    Tuoney,  Wytham  Park ; 

common,  autumn. 
L.  membranaceus.  Fond.    On  Teucrium  Scorodonia;  Boar's  Hill,  very 

abundant ;  also  at  Tubney. 
*L.  flavicomis,  Steph.    On  Eupatorium  cannabinum  ;  Elsfield,  rare. 
L.  femoralis.  Marsh.    On  Cynoglossum  and  Echium;  Tubney,  Wytham 

Park ;  plentiful. 
•L.  pusillus,  Gyll.    On  Thymus  serpyllum ;  Tubney,  Wytham  Park,  &c. ; 

common. 
*L.  tabidus,  F.    On  Verbascum  Thapsus ;  Tubney  not  rare* 
L.  jacobsese,  Wat.    On  Setucio  Jacobaa  ;  generally  common.     The  var. 

rufescens,  Fowler,  frequent  at  Tubney,  &c. 
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Hoplla  philanthus,  Fiiss.  On  the  wing  at  Cothill  and  Tabney;  rather 
scarce. 

Serica  brunnea,  L.      Tuhney,  chiefly  in  sandpits ;  common  in  summer. 

Rhixotrogus  solstitialis,  L.  On  the  wing  about  trees  at  midsummer ; 
sometimes  very  plentiful.     "  Taken  at  Oxford  in  1820-1  "  {F,  W.  H,), 

Melolontha  vulgaris,  L.  The  common  Cockchafer.  By  beitmg  trees, 
and  flying  at  sunset ;  often  common  in  May  and  June. 

Phyllopertha  horticola,  L.  Chiefly  on  bracken;  Tobney,  &c,  some- 
times plentiful  in  summer.     "  Taken  at  Oxford  in  1819."  (F.  W,  Jf,). 

Cetonia  aurata,  L.  The  Rose-beetle.  In  flowers  in  early  summer; 
Bagley  Wood,  &c.,  not  rare;  also  frequent  on  roses,  &c.,  in  gardens. 

Family  BuprestidsB. 

*Agrilu8  laticomis,  111.    By  sweeping  fai  Bagley  Wood  (/.  H^.  S.). 
*A.  angusttilus,   111.      By  sweeping,  and   on  young   oaks;     Tubney, 
occasional. 
**Aphanistlcu8  pusillus,  Ol.    In  moss  at  Baglej  Wood  (/.  IV,  5.). 
*Trachy8  minuta,  L.    On  sallows  at  Bagley  Wood,  early  summer,  not 

rare. 
**T.  pumila,  111.     By  sweeping  Glechoma  hedircuea^  &c.,  in  open  places  at 
Tubney  and  Wjrtham   Park;    also  occasionally  in  sandpits;  early 
summer,  sparinglv. 
♦•T.  troglodytes,  Qyll.    One  example  of  this  rare  insect  taken  by  my 
nephew,  H.  G.  Champion,  by  sweeping  at  CothiU,  April  2rst,  1906. 

Family  Enonemlcto- 

.   Throscus  dermestoides,  L.     By  evening  sweeping;   Bagley  Wood, 

scarce. 
•T.  carinifrons,  Bonv.    By  evening  sweeping ;  Bagley  Wood,  W)'tham 

Park  ;  occasional. 
**Melasis  buprestoides,   L.     In  dead  hornbeam,  Bagley  Wood,  a  few 

specimens,  February,  1905. 

Family  ElateridsB. 

Lacon  murinus,  L.    In  sandy  places,  sometimes  flying  ;  Tubney,  com- 
mon.    •*  Capt.  Oxford,  1819 ''  (/^  W,  H,\ 
*Cardiophoru8  asellus,  Br.      In  sandpits,  Tubney  ( W,  H,), 
Cryptohypnus  riparius,  F.    In  tufts,  vegetable  refuse,  &c  ;  Tubney,  n<5t 

rare. 
•C.  4-pu8tulatU8,  F.     By  sweeping  in  meadows ;  near  the  Chcrwell,  very 
common  in  early  summer  ;  also  at  Tubney,  Ferry  Hinksey,  &c 
♦•Elater    ruflpennis,   Steph.      "This  species   .  .  .    was  taken  in  1821 
under  the  bark  of  oak  trees  In  July  at  Bagley  Wood,  Oxon  "  (/^  fT.  H.\. 
It  is  now  extremely  rare  in  Britain. 
*«E.    elongatulus,  F.    Tubney  ;  a   few  examples  taken  in  decayed   fir 
trunks  in  May,  1906,  by  Mr.  J.  Collins  and  myself. 
E.  balteatus,  L.    Bagley  Wood,  not  rare  on  hazel  (/.  W,  S,\ 
♦♦Ischnodes  sanguinicollis,  Panz.     **  Some  dead  specimens  in  a  rotting 
log  at  Dorchester  "  (/.  W.  S,). 
Melanotus  ruflpes,  Hbst.    In  rotten  Wood  ;  Bagley  Wood,  Tubney, 

&c.,  occasional. 
Athous  niger,  L.     By  sweeping  in  lanes ;  generally  common  in  summer. 
A.   longicollis,  Ol.      By  sweeping  in  grassy  places;  fairly  common, 
especially  the  nuile. 
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A.  haemorrhoidalis,  P.    On  shrabs  in  woods  and  lanes ;  common,  early 

summer.  ' 

A.  vittatus,  P.    By  sweeping  in  woods ;   Bagley  Wood,  Tubney  ;  not 

rare. 
*Limoniu8  cylindricus,  Payk.     In  sandy  places  at  Tubney ;    locally 

common  in  spring. 
L.  minutus,  L.    By  sweeping  in  woods,  lanes,  &c. ;    early  summer, 

common. 
Adrastus  limbatus,  P.    By  sweeping  in  early  summer ;  Bagley  Wood, 

Tubney,  &c  ;  not  rare.     •*  Taken  at  Oxford  in  1819 ;  Bagley  Wood 

and  Lord  Abingdon's  "  {F.  IV,  ff,). 
Agriotes  sputator,  L.  \     These  three  species  are  generally  plentiful  under 
A.  obscunis,  L.  I-        stones,  vegetable  refuise,  &c.,  and  their  larvae 

A.  lineatus,  L.  |         are  too  well  known  as  "  vrire  worms.'* 

A.  sobrinus,  Kies.  \  Both  fairly  common  by  beating  and  sweeping  at 
A.  pallidulus.  111.  |  Bagley  Wood,  Boar's  Hill,  Wytham  Park,  &c. 
Dolopius  marginatus,  L.    In  woods,  with  the  two  preceding  species,  not 

rare.     •*  Taken  at  Oxford  in  1819,  also  in  1822  "  {F,  W,  H,), 
•Corymbites  pectinicomis,  L.    Bagley  Wood  (/.  W.  S. ). 
*C.  tessellatus,  P.   By  sweeping  in  damp  places  in  early  summer  ;  Cothill, 

not  rare ;  Tubney  ( W.  A). 
C.  quercus,  Oyll.    By  sweeping  on  banks  of  Cherwell,  frequent ;  Bagley 

Wood  (/.  IV.  X). 
C.  holosenceus,  P.      By  sweeping,  early  summer ;  Tubney,  Wytham 

Park,  not  rare.     *•  In  1820  I  took  it  at  Oxford  "  {F,  IV.  ff,). 
*C.  metallicus,  Payk.      Single  specimens  have  been  taken  at  Marston 

Ferry,  June    4th,    1906,   by  myself,  in  Magdalen  College  Grounds 

( /.   IV.  S,\  and  in  the  University  Museum  {W.  H.). 
*C.  bipustulatus,  L.     Tubney  (W.  H,),      ** Taken  at  Bagley  Wood, 

Oxfordshire,  1820"  (F.  W.  H.). 
Campylus  linearis,  L.    By  sweeping  in  woods ;  not  uncommon. 

Family  DasoillidSD. 

Helodes   minuta,  L.    By  sweeping  in  damp  places;  common,   early 

summer. 
•H.  marginata,  P.     With  the  preceding  species  (W.  H.). 
Microcara  livida,  P.     On  flowers  in  early  summer  ;  not  mre. 
C3rphon  coarctatus,  Payk.    By  sweeping  in  damp  places  ;  fairly  common. 
C.  variabilis,  Thunb.     In  damp  plnces  ;  often  very  abundant  in  summer. 
C.  pallidulus,  Boh.    With  the  preceding  species  ;  Marston  Ferry,  Ogley 

Bog ;  frequent. 
*Scirtes  hemisphsericus,  L.    By  sweeping  rushes  in  wet  places ;  Ogley 

Bog,  not  rare. 
••Eubria  palustris,  Germ.    This  rare  and  curious  little  beetle  is  found 

sparingly  at  Ogley  Bog,  by  sweeping  in  very  wet  places  on  hot  evenings 

early  in  July. 

Family  Lampyxidee. 

Lampyris  noctiluca,  L.     The  Glow-worm.      On  hedge-banks,   &'c. ; 
common. 

Family  Telephoridee. 

*Podabrus  alpinus,  Payk.  In  Bagley  and  other  woods,  on  flowers,  general 
{IV.  H.). 


Digitized  by 


Google 


^ 


82       Ashmolean  Natural  History  Society 


) 


\ 


I 


i  I 


,1 


*Telephoru8  fdscus,  L.      **  I  once  took  8  or 

near  Oxford  "  {F,  W.  H.), 
T.  rusticus,  Fall.  \     On  heidgest  paths,  and 
T.  lividus,  L.         )  where  in  early  sun 

T.  pellucidus,  P.  1  These  three  species  ai 
T.  nigricans,  Miill.  >  monlyon  flowers,  fol 
T.  lituratus,  Fall.  \  out  the  district  in  ea 
T.  bicolor,  F.  "I  Chiefly  on  hawthoi 

T.  hcmorrhoidalis,  F.  |     Tubney,  Wythar 
•T.  oralis,  Germ.    Chilswell  Hills  ( IV,  ff.). 
T.  flavilabris,  Fall.    By  sweeping  in  grass; 

summer. 
•T.  thoracicus,  Ol.    By  sweeping  aquatic  her 

Marston,  ^c ,  not  rare. 
Rhagonycha  fdscicornis,  Ol.     Chiefly  on  I: 

fiurly  common. 
R.  fulva.  Scop.    On  flowers,  late  summer,  ab 

in  1820"    (F.  IV.  ff,). 
•R.  testacea,  L.    "  Taken  at  Oxford  in  1820* 
R.  limbata,  Thorns.    On  liawthom-blossom 
R.  pallida,  F.    With  the  preceding,  not  uncoi 

in  1820'*  {F.  IV.  H.). 

Malthinus  punctatus,  Fourc. 
M.  fasciatus,  Ol. 
M.  balteatus,  SufTr. 


1A11  found  1 
early  sum: 
Bagley   \ 
wooded  p] 
On  flowers. 


Malthodes  marginatus,  Latr. 

Tubney,  &c.,  not  rare.  *•  Taken  at  Oxfor 
M.  minimus,  L.  By  sweeping  in  woods ;  eei 
M.  atomus,  Thorns.  By  sweeping  at  WyUia 
Malachius  Kneus,  L.    On  flowers,  and  flyin 

&c,  ;  scarce. 

M.  bipustulatus,  L.    On  flowers  and  by  swc 

M.  viridis,  F.    By  sweeping  in  grassy  place: 

ney,  Wytham  Park  ;  common  in  summer. 

^Anthocomus  fasciatus,  L.     By  sweeping  ir 

ton  Ferry,  Tubney ;  Ferry  Hinksey  ( IV.  / 

Dasytes  flavipes,  F.    )  Both  'species  are  fa 

D.   srosus,  Kies.        /      flowers,  shrubs,  & 

**Haplocnemu8  impressus.  Marsh.    By  swe 

example,  May  8th,  I90<5. 
**H.  nigricomis,  F.    On  hawthorn-blossom,  £ 

May  i6th,  1904. 
*PhlceophUus  eawardsi,  Steph.    By  sweepi 
Wytham  Park,  rare. 


Family  Cleridee- 
*Thana8imus  formicarius,  L.     Under  with 

Necrobia  ruficoUis,  F.  In  rather  dry  can 
carrion  at  Oxford  in  1819  "  (F,  W.  If.). 

N.  violacea,  L.  With  the  preceding,  often  c< 
in  1819.     Taken  in  1822  "  (F.  IV.  H.). 

N.  ruflpes,  De  G.     Occurs  not  rarely  with  th 
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Family  PtinicUs. 

•Ptlnus  llchenum,  Marsh.  "Taken  At  Oxford  in  1819  "  (/?.  W.  H\ 
P.  fur,  L.  In  houses,  common  ;  abundant  in  the  University  Museum. 
Niptus  hololeucus,  Fall.    In  cupboards  in  houses ;  frequent. 

*Hedobia  imperialis,  L.    Near  Bagley  Wood,  in  dead  hedges,  sparingly. 

Family  Anobildee. 

*Dryophilu8  pusillos,  Oyll.    By  sweeping,  chiefly  under  fir-trees ;  Tub- 

ney,  Wytham  Park,  &c. ;  scarce. 
Priobium  castaneum,  F,    By  beating  hedges ;  often  on  the  wing ;  gener- 
ally common. 

Anobium  domesticum,  Pourc.  \  J^^^^^'^J^^'^  ThTSL' 
«;«i..<^^*««  Q*.«..M«        /  Often  m  nouses ;  common.       The  first 
lulvicome,  Sturm.      (  species  is  the  notorious  "Death-watch." 
Xestobium  tessellatum,  F.    Oxford,  on  walls ;   "  attacking  large  num- 
bers of  willow  trees  at  Oxford  "  (/.  W.  5.). 
Emobius  mollis,  L.     In  fir  palings  and  by  sweeping ;  Boar's   Hill, 

Wytham  Park,  &c.  ;  not  rare. 
Ptilinus  pectinicornis,  L.    In  dead  beech  at  Wytham  Park,  abundant. 
**  Taken  at  Oxford  on  willow  trees  where  the  bark  had  perished,  1819  ** 
{F.  W.H,). 
*Ochina  hederc,  Miill.  By  sweeping;  Water  Eaton,  Wytham  Park,  &c.  ; 

not  rare,     **  On  dead  ivy  in  Magdalen  College  grounds  "  ( /.  W.  S,), 
*Ccenocara  bovistse,  HofT.   Single  examples  have  been  taken  by  sweeping 
at  Tubney,  July  17th,  and  at  Boar's  Hill,  September  8th,  1906.    Its 
usual  habitat  is  in  puflf-balls. 

Family  Lyctidtt. 
Lyctus  canaliculatus,  F.    Summertown,  on  the  wing;  Bagley  Wood 

Family  Cissidse. 

Cis  boleti.  Scop.    In  fungi  on  old  stumps,  &c  ;  very  common. 
C.  villosulus.  Marsh.    "Taken  at  Oxford  in  1821  "  (/^  W.  H.). 
•C.  bidentatus,  Ol.    In  fungi  on  old  trees ;   Tubney,   Wytham  Park ; 

common. 
*C.  alni,  Oyll.   Under  bark,  in  faggots,  &c. ;  Bagley  Wood,  Cothill ;  Tub- 
ney (W^.^.). 
Octotemnus  glabriculus,  Gyll.     In  fungi  on  old  stumps,  .&c.  ;  not  rare. 

Family  CerambyoidflB' 

Aromia  moschata,  L.  The  Musk-beetle.  About  old  willows  near  the 
river  banks,  occasional  {A,  If.  If,,  W.  H,\  "Taken  at  Oxford  in 
18 1 9.  It  is  in  some  years  extremely  common  and  in  others  scarcely 
ever  to  be  taken.     It  is  fond  of  willows  "  (F.  W,  If.). 

*Tetropium  crawshayi,  Sharp.  One  specimen  of  this  Longicom,  quite 
recently  added  to  our  list,  taken  on  the  roadside  between  Marston  and 
Elsfield,  June  2Sth,  1905. 

*Callidium  violaceum,  L.  About  fir  palings,  &c. ;  sometimes  very  com- 
mon at  Boar's  Hill ;  occasionally  at  Bagley  Wood,  Summertown,  &c. 

•C.  variabilc,  L.    *•  Taken  at  Bagley  Wood  in  1819"  (F.  W.  H.). 
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•C.  alnl,  L.   On  flowers,  dead  twigs,  «rc.,  Bagley  Wood  (W.  H\  "Taken 

at  Oxford  in  1819  "  {F.  W.  If.). 
CljTtus  arietis,  L.    On  hawthorn-blossom,  fences,  &c  ;  early  stunmer, 

coninion* 
•C.  mjrsticus,  L.    On  hawthorn-blossom ;  Bagley  Wood,  near  Marston, 

&c. ;    sparingly.      '*  Taken    in    the    Botanic    Garden    at    Oxford " 

(F.  W.  H.). 
Rhagium  inqtiisitor,  P.    )     These  two  species  are  generally  distribated 
R.  bUksciatum,  P.  (  in  woods,  on  flowers  and  about  old  timber. 

TozotUB  meridianus,  L.  On  hawthorn-blossom,  Bagley  Wood,  Wytham 

Park  ;  not  rare.     "  Taken  in  Bagley  Wood  near  Oxford  by  beating  the 

hedges  in  1819.    Fond  of  the  Dog  Rose,  there  are  several  varieties  " 

{F.  W.  H.). 
Leptura  Uvida,  P.     On  flowers  and  by  sweeping  ;  Tubney,  common  in 

July.     "  Taken  at  Oxford  in  1819.'*  (/^  W.  H,). 
Strangalia  armata,  Herbst.    On  flowers ;  Cothill,  Tubney,  &c. ;  not 

rare. 
8.  melanura,  L.     On  hawthorn-blossom :  Bagley  Wood,  Tubney,  &c, 

frequent.      "Taken  at    Oxford    in    1819    on    the    White   Thorn" 

{F.  W,H.). 
Orammoptera  tabacicolor,  De    O.     On  hawthorn-blossom;    Ba^qr 

Wood,  Tubney,  &c. ,  not  rare.    <*  Taken  at  Oxford  in  1820  while  beat- 

ii^  the  May  in  blossom  "  (F.  W.H.). 
O.  runcomiB,  P.    On  hawthorn-blossom,  &c. ;  generally  common. 


Family  LamiichB- 

*Acanthocinu8  «dili8,  L.  Single  specimens  of  this  fine  Longicora  beetle, 
which  has  its  head-quarters  in  the  pine-forests  of  the  Scottish  High- 
lands, have  been  taken  at  Bagley  Wood,  August  14th,  1892,  by  Mr.  J. 
W.  Shipp  (*Ent  Ma  Mag.,  vol.  xxviii,  p.  288),  and  by  Mr.  W. 
Holland  in  the  city. 
Leiopus  nebulosus,  jL.  By  sweeping  in  woods  and  lanes  ;  Bagley  Wood, 

Boar's  Hill,  Wytham  Park,  Summertown,  &c. ;  fairly  common. 
*PogonochKru8  bidentatus,  Th.     Among  dead  sticks;  Bagley  Wood, 

scarce. 
P.  dentatus,  Pourc.    In  old  hedges  ;  Oxford  {A.  H.  H.). 
*Saperda  populnea,  L.     Among  aspens ;  Bagley  Wood  (W.  ff,). 
Tetrops  prseusta.    On  hawthorn-blossom,  &c. ;  Bagley  Wood,  Ttibney, 
Water  Eaton,  &c  ;  not  rare. 
*  *  Phy  tcecia  cylindrica,  L.  By  sweeping  in  lane  near  Tubney ;  one  spedmen, 

May  20th,  1905. 
**Oberea  oculata,  L.     *<  Taken  in  1819  in  Oxford.     I  have  captured  three 
specimens  of  this  rare  insect  on  the  leaves  of  the  Arbutus.     It  makes 
a  curious  noise  with  its  thorax"  (F.  IV.  H.).     Now  practically  con- 
fined to  the  Cambridgeshire  Fens. 


Family  Bruchidto. 

Bruchus  cisti,  P.    Taken  rarely  on  HManihemum  vulgare  at  Kirtlington, 

May  31st,  1906. 
B.  ruflmanus.  Boh.  By  sweeping,  Marston  Ferry,  rare ;  Tubney  ( iV.  H^' 
*B.  seminarius,  L.    ''  Taken  by  Baxter  of  the  Botanic  Garden  at  Oxford, 

where  it  is  not  uncommon  "  {F.  W,  H. ). 
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Family  ChnrsomelidflB. 

*Or8odacna  lineola,  Pans.    On  hawthorn  in  spring,   Marston  Copse, 

sparingly  (^.  If,), 
*Donacia  crassipes,   F.      On  leaves  of  water-lilies;    common  on  the 
Cherwell  near  Water  Eaton,  but  difficult  to  secure.  "  Taken  at  Oxford 
in  1820"  (F.  IV.  H.). 
*D.  dentata,  Hoppe.    On  SagUtaria^  <fec,  banks  of  Cherwell ;  common  in 

summer. 
D.  versicolora,   Brahm.     On  water  plants,   banks  of  Cherwell,   &c. 

{W.H.), 
*D*  sparganii,  Ahr.    On  the  banks  of  the  Cherwell ;  not  uncommon  in 
summer  (W,  //.). 
D.  limbata,  Pans.     On  Sparganium  ;  banks  of  Cherwell,  &c. ,  common. 

'•Taken  at  Oxon  in  1819"  {F.  kV.  //.). 
*D.  thalassina,  Germ.     On  aquatic  plants,  Cherwell  hanks,  &c.,  scarce. 
••D.  impressa,  Payk.     On  Glyceria  aquatka^  Cherwell  banks  near  Water 
Eaton,  rare  ;  Kmg's  Weir  ( W.  H\ 
D.  simplex,  F.     On  aquatic  plants ;  i^enerally  distributed  and  common. 
•D.  semicuprea,   Pana.     Chiefly  on  Glyceria  aquoHca  ;  Cherwell  banks, 
&c.,  often  very  plentiful  in  summer.      **  Taken  in   1820  at  Oxford 
about  a  mile  from  the  city  on  the  Abingdon  road  on  the  left  hand  where 
the  brooks  cross  "  (/^  W.  H,). 
D.    sericea,   L.     On  aquatic  plants ;   widely  distributed  and  common ; 
exceedingly  variable  in  colour.     * '  Taken  commonly  at  Oxford  in  1 81 9  *' 
(F,  IvTff,). 
*D.  affinis,  Kunae.    On  rushes  in  early  summer;  Cothill,  Marston  Ferry, 
Yamton,  ^c,  sometimes  abundant.     **  Taken  in  Xt.  Church  Meadow 
in  1819  on  the  flags  by  the  waterside"  (F.  IV,  H.), 
•  *  Hsemonia  appendiculata,  Panz.    There  are  two  examples  of  this  curious 
and  exceedingly  rare  beetle  in  the    Hope-Westwood  collection   of 
British  Coleoptera   in   the    University   Museum,  taken   by  Dr.  W. 
Hatchett  Jackson  on  water- weeds  in  the  Thames  near  Binsey,  July,  1892. 
*Zeugophora  subspinosa,  F.    On  aspen  ;  Tubney,  not  rare  in  summer. 
Lema  cyanella,  L.    By  sweeping  and  in  tufts  of  erass  in  winter ;  generally 

common.     ♦* Taken  at  Oxford  in  1819 *'  (F.  H^.If.), 
*L.  lichenis,  Vcet.    On  thistles  ;  Boar's  Hill,  not  common. 
L.  melanopa,  L.      By  sweeping ;    (generally  common  throughout  the 
summer.     **  Taken  at  Oxford  in  1819,  the  same  as  above  [cfane/ia\. 
This  year  1821 1  have  taken  more  than  50,  they  are  very  plentiml  at  pre- 
sent Septr.  12,  tho'  at  other  times  of  the  year  they  may  be  considered 
mt^iF.  W.H,). 
Crioceris  asparagi,  L.    The  Asparagus  beetle.     In  gardens,  on  foliage 
of  Asparagus,  also  by  sweepin£  at  Summertown,  &c. ;  not  rare. 
••C.  ia-puncUU,L.      **  Taken  at  the  Botanic  Garden,  Oxford  *'(^*.  fV,/f.), 
In  the  Hope-Westwood  collection  there  are  several  examples  of  this 
pretty  beetle,   in  all  probability  the  Oxford  specimens  alluded  to 
above,  but  the  insect  now  figures  in  our  lists  as  a  doubtfully  British 
species. 
•Clythra  quadripunctata,  L.    Tubney  ( W^.  J/,). 
[*^6ynandrophthalma  affinis,  Hell.    Although  not  found  in  our  district  as 
limited  for  the  purposes  of  the  present  list,  this  interesting  beetle  must 
be  mentioned  as  occurring  not  rarely  on  hazel,  &c,  at  Wychwood 
Forest,  where  it  was  discovered  by  Mr.  W.  Holland  on  June  i8th, 

1899.] 
*Cryptocephalu8    bipunctatus,    L.    var.   lineola,    P.      Boar's   Hill 
{fV.  H.). 
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*C.   aureolus,   Suff.      '* Taken  at  Oxford  in  1819   on  the  dandelion*' 

•C.  hypochcridis,  L.    Cothill,  by  sweeping,  rare.     "Taken  in  1819 in 

Oxford  on  wUlows  **  (F.  fV.  ff.). 
•C.  morsi,  L.    Ogley  Bog,  by  sweeping,  rare. 
C.  fulvus,  Ooeze.    By  sweeping  in  dry  places  ;  Tubney,  abundant. 
C.  labiatus,  L.    Bv  sweeping ;  generally  common  in  woody  places. 
**C.  frontalis,  Marsn.    On  sallow  near  Marston  Ferry ;  rare,  August,  1903 

*Lampro8oma  concolor,  Sturm.    By  sweeping  at  Wytham  Park ;  rare. 
Timarcha  tenebricosa,  P.      On  bedstraw  in  hedges,  &c. ;   often  on 
pathways  ;  common,  especially  in  spring.     "  Taken  in  company  with 
Meloi proscarabausxvL  1019,  in  going  up  Shotover  Hill  "  (F.  W,  H.), 
T.  violaceonigra,  De  O.     In  diy  places :  Shotover,  Tubney,  &c.,  often 
common  {A.  H,  If.,  IV.  H.).     "  Capt.  Oxon,  1819  "  (/^  IV.  H.). 
*Chry8omela  marginalia,  Dufts.    On  Linaria  vulgaris,  sometimes  plenti- 
ful ;    also  on  walls,   pathways,  &c. ;    B^ley  Wood,   Summertown ; 

Boar's  Hill  (W^.^.). 
*C.  banksi,  P.    A  single  specimen  of  this  conspicuous  species  was  given  to 
me  in  1905  by  the  Rev.  W.  Mansell  Merry,  which  he  believed  he  had 
taken  at  Barley  Wood.     Inserted  provisionally. 
C.  staphylca,  L.    In  damp  places,  by  sweeping,  also  in  tufts  in  winter ; 
generally  common.     *'  Taken  in  astonishing  myriads  if  I  may  use  the 
expression  at  Oxford  in  1819  during  a  flood  "  {F.  IV.  If.). 
C.   polita,  L.    In  damp  places,  on  Mentha,  &c. ;    generally  common. 
*'Capt.  at  Oxford  in  18 19,  it  varies  very  much  in  size  and  colour" 
{F.  W.  H.). 
•C.  varians,  Schall.    On  Ifvpericum  ;  Bagley  Wood,  not  common. 
*C.  goettingensis,  L.     This  usually  scarce  species  appears  to  be  much 
more  plentiful  in  this  district  than  in  most  others ;    I  have  taken  it 
sparingly  at  Elsfield,  Wytham  Park,  and  Tubney,  and  Mr.  Holland 
has  found  it  abundantly  in  the  last  mentioned  locality,  at  roots  of 
herbage. 
•C.  fastuosa.  Scop.     "  One  at  Oxford  in  1819  '*  {F.  IV.  H,). 
•C.  did3rmata,  Scriba.    On  Hypericum  quadrangulum  and  H.  perforatum 
in   autumn ;    Bagley  Wood  and  Tubney,  plentiful ;    also  rarely  at 
Elsfield  and  Ogley  Bog.     ''Taken  at  Oxford  in  1819 "  {F.  IV.  H.). 
C.  hyperici,  Porst.     On  Hypericum  ;  Bagley  Wood,  Tubney ;  common. 
*Mela8oma  tremulse,  P.    On  aspen,  Bagley  Wood  ( W.  HJ), 
*Phytodecta  nifipcs,  Dc  Q.    Bagley  Wood  ( W.  H.). 
*P.  viminalis,  L.    On  sallows  in  early  summer ;   Bagley  Wood,  Tubney  \ 
not  rare. 
P.  olivacea,  Porst.    By  sweeping  at  Cothill,  scarce. 
Oastroidea  polygon!,  L.    In  waste  places,  on  weeds  (Polygonum,  &^.) ; 

very  common. 
*  Plagiodera  versicolora,  Laich.    This  species,  usually  esteemed  local  and 
scarce,  occurs  in  profusion  in  June  on  small  willow  bushes  by  the 
side  of  the  path  leading  from  the  Reservoirs  to  South   Hinksey. 
King's  Weir  (IV.  HX 
Phsedon  tumidulus,  Qerm.     On  Heracleum  and  other  UmbelliferMS 

plants;  generally  common. 
P.  armoraciK,  L.  (-P.  betulsB,  Kust.).  In  damp  places  generally 
common.  "  Taken  commonlv  on  Willows  at  Oxford.  Betulae  in  some 
years  is  seen  in  countless  numbers.  After  a  flood  near  Oxford  millioi^ 
were  seen  amongst  the  rubbish  left  by  the  retiring  water  of  the  river  ** 
{F.  PV.  H). 
P.  cochlearise,  P.    With  the  preceding  species ;  generally  commoitf. 


Digitized  by 


Google 


AshinoUan  Natural  History  Society  of  Oxfordshire,       87 

Phratora  vulgatissima,  L.     On  willow,  aspen,  poplar,  &c. ;  not  rare. 
P.  vitelline,  L.    Chiefly  on  willows ;  widely  distriouted  and  often  common . 

'*  Taken  at  Oxford  in  1819  on  willows  in  very  great  abundance  " 

(P.  W,B,\ 
Hydrothassa  aucta,  P.      In  damp  places;   Bagley  Wood  {W,  If.). 

•*  Taken  at  Oxford  in  1819  "  {F.  iV.  H.). 
H.  marginella,  L.    In  damp  places ;  also  in  tufts  in  winter ;  very  common. 

'*  Taken  at  Oxford  in  18 19,  it  often  is  taken  on  the  PhcUandrium  aqua- 

Hcum"  {F.  IV.  H.). 
Praaocuris  junci,  Brahm.     On  aquatic  herbage  on  river-banks,  not  rare. 
P.   phellandrii,   L.    With  the  preceding  species;   King's  Weir,  Water 

Eaton,  Yamton,  &c. ;  frequent. 
Luperus  rufipes.  Scop.    On  hazel,  birch  and  other  shrubs;   common 

in  woods. 
L.  flavipes,  L.    With  the  preceding  species,  but  less  common ;    Bagley 

Wood,  Tubney,  &c 
LochmKa  capres,  L.    On  willows  and  sallows ;  Cothill,  Tubney,  &c.  ; 

nut  rare. 
L.   suturalis,  Th.    On    heather ;    Tubney,   plentiful ;    the  black    var. 

nigrita,  Weise,  frequent  in  autumn, 
L.  cratsegi,  Forst.    diefly  on  hawthorn-blossom ;  Bagley  Wood,  Cothill, 

Tubney,  Wytham  Park;   fairly  common.      *' Common  at  Oxford  at 

Bagley  Wood  on  the  white  thorn.     I  have  also  taken  it  on  aquatic 

planu"(-^.  iV.If'). 
*Galerucella  vibumi,  Payk.     On  Viburnum  Laniana  in  late  summer  ; 

Tubney,  locally  common. 
*G.  lineola,  F.    On  aquatic  plants;    Cherwell  banks,  Marston  Ferry, 

sparingly. 
G.  tenella,  L.    By  sweeping  in  damp  places ;   Marston  Ferry,  Yamton, 

&c.,  common. 
Adimonia  tanaceti,  L.     On  tansy,  thistles,  &c.  ;   Shotover,  sometimes 

common. 
Sennyla  halensis,  L.    On  Galium  verum^  &c.,  in  dry  places;  Tubney, 

Wytham  Park  ;    common  in  late  summer.     "  Taken  in  the  Botanic 

garden  at  Oxford  in  1820'*  (F.  IV.  H.). 
*Longitar8US  holsaticus,  L.     In  wet  places  on  Pedicularis  palusiris ; 

Cothill,  Ogley  Bog  ;  common. 
L.  luridus.  Scop.    By  sweeping,  especially  in  autumn ;  common. 
L.  brunneus,  Dufts.    With  the  preceding;  Tubney,  &c.,  not  rare. 
**L.  agilis,  Ryfc.     On  Scrophularia  aquatita  at  Cothill ;  rare. 
L.  suttirellus,  Dufts.   On  Senecio  Jacobcea  ;  Tubney,  Wytham  Park,  &c., 

not  rare. 
L.  atricillus,  L.    By  sweeping  in  woods ;  Boar's  Hill,  Tubney,  Wjrtham 

Park,  &c.,  frequent. 
L.  melanocephalus,  De  G.     With  the  preceding  species,  not  rare. 
*L.    piciceps,    Steph.     On  S$necio  facobaa ;   Tubney,  Wytham  Park  ; 

common,  autumn. 
L.  membranaceus.  Fond.    On  Teucrium  Scorodonia ;  Boar's  Hill,  very 

abundant ;  also  at  Tubney. 
*L.  flavicomis,  Steph.    On  Eupatorium  cannabinum  ;  Elsfleld,  rare. 
L.  femoralis,  Marsh.    On  Cytwglossum  and  Echium;  Tubney,  Wytham 

Park  ;  plentiful. 
•L.  pusUlus,  Qyll.    On  Thymus  serpyllum  ;  Tubney,  Wytham  Park,  &c. ; 

common. 
•L.  tabidus,  F.    On  Vetbascum  Thapsus ;  Tubney  not  rare. 
L.  jacobsese,  Wat.    On  Setucio  facobaa  ;  generally  common.     The  var. 

rufescens.  Fowler,  frequent  at  Tubney,  &c. 
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L. ochroleucus.  Marsh.    By  sweq>ing  in  waste  places;  Summcrtown, 

occasional  „,   , 

•L.   gracilis,  Kuts.     On  Senecio  Jacobaa ;   Elsfield,  Tubncy,  Wytham 

Park,  &c.,  common.    The  var.  powcri,  AU.  at  Tubney  (W,  H,\ 
L.  Ifievis,  Dufts.     By  sweeping  ;  Chilswell  HUls,  Tubney  (fK  H.\ 
*Haltica  lythri,  Aube'.      On  Epilobium,  Lyihrum  salicaria,  &c.,in  wet 

places  ;  Ogley  Bog,  common.  South  Hinksey,  &c. 
H.  criceti,  All.    On  Calluna  vulgaris;  Tubney,  locally  common. 
H.  coryli,  AU.    On  hazel  and  other  shrubs ;  Bagley  Wood,  occasional. 
H.  oleracea,  L.    On  sallows,  &c. ;  Tubney,  not  common. 
H.  pusiUa,  Dufts.      Chiefly  on  Heliantkemum  vul^art ;    Tubney  ?md 
Wytham  Park ;  very  abundant  at  Headington  Wick  Copse,  November 
24th,  1906.  ^    , 

Hermoeophaga  mercurialis,   F.      On  MtrcurialU  perennii ;    Bagley 

Wood,  Tubney,  Wytham  Park  ;  common. 
*Phyllotreta  nodicomis.  Marsh.    On  Reseda  Luteola;  Elsfield,  not  rare. 
P.  nigripes,  F.    Elsfield,  on  Reseda  ( /.  C). 
*P.  punctulata,  Marsh.    Cumnor(^.  /^.). 

D    K!!^l^^  nr^mm.  \      All  these  species  are  more  or  less  plentiful  on 

F. cruciicra,  uocxe.  Cruciferous  plants  throughout    the  district; 

^.  vittma,  Kcai.  p     nemorum    being   sometimes    too  well 

P    n^i'o^Ji;   L  ''•  J^nown  as  the  -  Turnip-flea.'' 

•p.  ochripes.  Curt.      On  Erysimum  aUiana ;  Marston,    Summcrtown, 

&c. ,  not  rare. 
*P.  tetrastigma.  Com.    This  rather  conspicuous  species  was  found  on 
Cardamine  amara  at  Kirtlington,  Mav  3151,1906. 

P.  exclamationis,  Thunb.      On  Cruci/era  in  wet  places ;  generally  dis- 
tributed and  not  rare. 
*Aphthona  lutescens,   Gyll.    On  Spiraa  ulmaria ;  Co\}:d\\   Yamton; 
locally  common. 

A.  nonstriata,  Ooexe.    On  Iris  pseudacorus  ;  Yamton,  not  rare ;  Cum- 
nor  {IV,  HX 

A.  venustula,  Kuts.    On  Euphorbia  atnygddtoides  ;  Bagley  Wood,  Wy- 
tham Park ;  not  rare. 

A.  atroccerulea,  Steph.    By  sweeping  in  lanes,  &c.  ;  Cothill,  frecment. 
*A.  herbigrada.  Curt.      On  Heliantkemum  vulgare ;  Tubney,  Wytham 

Park;  common. 
*Batophila  rubi,  Payk.    On  brambles ;  Cothill,  frequent. 

B.  srata.  Marsh.  By  sweeping  under  hedges,  &c. :  generally  distributed 

and  not  rare. 
Sphsroderma  testacea,  F.    On  thistles  ;  generally  common. 
S.  cardui,  Qyll.    Chiefly  on  Centaurea  ;  generally  conmion. 
Apteropeda  orbiculata.  Marsh.    By  sweeping  in  woody  places,  chiefly 

on  Glechoma  hederacea  ;  widely  distributed  and  not  rare. 
Podagrica  fuscicomis,   L.    On  mallows;   generally  common.     Very 

destructive  to  cultivated  Malvaceous  plants  in  nursery  gardens  at 

Summcrtown.    (Ent.  Mo.  Mag.  1904,  p.  183.) 
Mantura  rustica,  L.    By  generu  sweeping,  in  sandpits,  &c. ;  Cumnor, 

Elsfield,  Tubney,  Wytham  Park,  &c. ;  not  rare. 
*M.  matthewsi.  Curt.    On  Hdianthemum  vulgare;  Wytham  Park,  not 

rare ;  also  at  Tubney. 
Crepidodera  transversa,  Marsh.  I  Both     common     by     sweeping   in 

C.  ferruginea.  Scop.  j  grassy  places  in  late  summer. 
*C.  nitidula,  L.    On  aspens  at  Bagley  Wood,  not  rare,  June  1905  (/.  C). 

C.  helxines,  L.    On  poplars;  generally  common. 
*C.  chloris,  Foud.    On  willows  ;  generally  distributed  and  often  common. 
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C.  aurata.  Marsh.    Chiefly  on  sallows  ;  generally  common. 
•C.  smaragdina,  Foud.      With  the  preceding  species ;  Cothill ;  Bagley 

*Hippuriphila  modeeri,  L.    On  Ecuisetum,  and  in  tufts  in  winter  ;  Bag- 
ley,  Chilswell,  Ogley  Bog  ;  fairly  common. 
**Epitrix  pubeacens,  Koch.     On  Solanum  Dulcamara  ;  Cothill,  rare. 
*£.  atropae,  Foud.    On  Atropa  Belladonna  in  summer;  Wytham  Park, 

abundant . 
*Ch8etocnema  confiisa,  Boh.    Tubney  ( W,  H,), 
C.  hortensis,  Fourc.    By  general  sweeping  ;  fairly  common. 
Plectroscelis  concinna,  Marsh.    By  sweeping,  chiefly  in  damp  places ; 

common.. 
Psylliodes  chrysocephala,  L.  In  waste  places,  on  Crucifers,  &c.  ;  Shot- 

over  ;  Bagley  Wood  {IV.  H.)\  not  common. 
P.  napi,  Koch.      On  aquatic  plants,  mostly  Crucifera ;  Marston  Ferry, 

Tubney,  &c. ;  common. 
P.  cuprea,  Koch.     By  general  sweeping  ;  Cothill,  Tubney  ;  not  rare. 
P.  amnis,  Payk.     On  Solanum  Dulcamara  ;  generally  common, 
•p.  chalcomera,  111.    On  Carduus  nutans  ;  Tubney,  common. 
•*P.  hyoscyami,  L.    This  usually  rare  species  occurs  abundantly  through- 
out the  summer  on  Hyoscyamus  mger  at  Wytham  Park,  and  has  also 
been  taken  at  Elsfleld. 
*P.  picina,  Marsh.      On  aquatic  plants  on  river-banks ;  Marston  Ferry, 

Water  Eaton ;  King»s  Weir  ( W.  H.). 
*Cas8ida  murrKa,  L.     On  Inula  dyscnierica ;  Chilswell  Hills,  July, 
1899,  taken  sparingly  in  all  its  stages  by  Mr.  H.  St.  J.  Donisthorpe 
and  myself,  July,  1899,  and  more  freely  in  succeeding  years  by  Mr. 
HoUand. 
*C.  vibex,  L.    By  sweeping  at  Elsfield,  scarce  ( iV.  H.). 
C.  nobilis,  L.     **  Taken  in  1820  at  Oxford  on  the  banks  of  the  Isis  on 

flags  "(i^.  VV.  H.). 
C.  flaveola,  Thunb.      By  sweeping,  in  tufts  in  winter,  &c. ;  Tubney, 

Yamton,  scarce;  Boar's  Hill  {^.  II.). 
C.  equestris,  F.   On  Mentha^  Lycopus^  &c.,  in  wet  places ;  Cothill,  King's 

Weir,  Marston  Ferry,  Tubney,  &c.  ;  often  common. 
C.  viridis,  L.     On  thistles ;  common  everywhere. 

Family  Tenebrionidee. 

Blaps  mucronata,  Latr.     In  houses,  cellars,  &c.  ;  common. 
*Crypticu8  quisquilius,  L.      This  usually  strictly  maritime  species  has 
been  found  locally  in  sandy  places  on  Frilford  Heath  by  Mr.  Holland 
and  myself. 
Microzoum  tibiale,  F.     In  sandy  places;  Tubney,  common. 
*Heledona  agaricola,  Hbst.    In  fungus  on  dead  birch  tree,  Christ  Church 
Meadow;  rare. 

*Scaphideina  metallicum,  F.     One  in  a  tuft  at  Yamton,  January  5th, 

1907  ;  Tubney  {W.  H.). 
Tenebrio  molitor,  L.     In  houses,  Summertown,   flying  to  light;  also 

under  bark  at  Wytham  Park. 
Tribolium  ferrugineum,  F.    In  the  Museum  buildings,  occasional. 
*Hypophlaeus  bicolor,  Ol.     Under  bark  of  dead  elm  ;  Tubney,  not  rare. 
Helops   striatus,   Fourc.      Bagley  Wood,  in  fagsots,   not  common. 
*•  Taken  at  the  roots  of  trees  at  Bagley  Wood  in  1819  "  {F,  W,  H.). 
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Family  Lagrlldtt. 
Lagria  hirta,  L.    By  sweeping  under  hedges,  &c,  in  summer ;  common. 

Family  Cistelicbe. 

Cistela  murina,  L.    On  flowers  and  by  sweeping.;  early  summer,  com- 
mon. 
*Cteniopu8  sulphureus,  L.  On  Galium  verum,  &c. ;  Tubney,  abundant 
in  July.     Ususdly  a  coast  species. 

Family  MelandryadsB. 

*Tetratoina  fungorum,  P.     In  fungi  on  old  trees ;  Tubney,  Wood  Eaton ; 

common. 
*Conopalpu8  testaceus,  OL     By  sweeping  under  trees ;  Wjrtham  Park, 

rare. 
*Melandrya  caraboides,  L.    On  oak  stum^,  Bagley  Wood  ( JV,  HJ) ;  in 

old  willows  at  Oxford  ( /.  fT.  S.),      "  Taken  at  Oxford  in  1820  under 

the  bark  of  willows,  they  seem  to  be  fond  of  basking  in  the  son" 

(F.  IV.  If.). 

Family  Pythid». 

*SalpingU8  castaneus,  Panz.     By  sweeping  under  fir-trees  ;  Tubney, 

Wvtham  Park ;  scarce. 
*  Lissodema  4-pustulata,  Marsh.     By  sweeping  ;  Summertown,  Wytbam 
Park ;  scarce. 
Rhinoaimus  viridipennis,  Steph.  )  In  dead  sticks  and  by  sweeping; 
R.  planirostris,  P.  /        both  rather  common  and  widely 

distributed. 

Family  (Edemeridee. 

(Edemera  nobilia,  Scop.     <*  Taken  at  Oxford  in  181 9  "  {F.  W.  H.\ 
(£.  lurid  a,  Marsh.    In  flowers,  early  sunmier  ;  not  rare  in  woody  places. 
*Oncomera  femorata,  P.    **A  single  specimen  captured   flying  in  the 

city»'(/.  W.S.).  , 

*Nacerde8  melanura,   L.     On  walb  and  paling;  occasionally  in  the 

City.     Much  more  common  on  the  coast  than  mland. 
*l8chnomera  coerulea,   L.     **  Rarely  on  hawthorn  in  early  spring" 
( /.  W.\S.) ;  "  Capt.  Bagley  Wood,  1819  "  (/^  W.  U.). 

Family  Psrrochroidee. 

Pyrochroa  serraticomis,  Scop.    On  hedges  and  flowers  in  early  sum 
mer;  not  rare.     **  Taken  in  June  in 
hedge  about  the  City  "  {F.  W.  H.). 


mer;  not  rare.     *^ Taken  m  June  in  181 9  at  Oxford  on  almost  etcry 


Family  MordeUidse. 

*Mordella  fasciata,  P.   On  Umbelliferous  flowers  in  July ;  Wytham  Park, 

fairly  common ;  also  at  Cothill. 
*Mordelli8tena  abdominalis,  P.    On  hawthorn-blossom ;  Bagley  Wood, 

Boar's  Hill ;  scarce. 
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*M.  humeralis,  L.  )      Both  occur  sparingly  on  flowers  in  early  summer 
•M.  pumlla,  Gyll.*/         at  Bagley  Wood,  Boar's  Hill,  Cothill,  &c. 
Anaspis  frontalis,  L.    On  hawthorn-blossom  ;  generally  common. 
♦A.  gameysi.  Fowl.    Bagley  Wood  (^.  H.), 
A.  pulicaria,  Costa.      \ 

All  occur  more  or  less  commonly  in  hawthorn 
blossom,  &c.,  in  early  summer,  especially 
in  woody  places. 


A.  geoffroyi,*MulL 
A.  costse,  Emery. 
A.  subtestacea,  Steph* 
A.  maculata,  Fourc. 


Family  Anthicidtt. 

Notoxus  monoceros,  L.     In  sandpits,  by  sweeping,  and  on  the  wing  ; 

Cumnor,  Tubney,  &c  ;  sometimes  very  plentifiu.    Usually  regarded 

as  a  coast  insect 
Anthicus  floralis,  L.    In  vegetable  refuse  and  by  sweeping  ;  common. 

'*  Taken  at  Oxford  in  1819,  common  on  stones  and  posts  near  stable 

yards,  particularly  about  horse  dung  in  such  situations  in  Oxford" 

(/^  W.  H.). 
A.  antherinus,  L.      By  sweeping ;   generally  distributed  and  not  rare. 

'•  Taken  at  Oxford  in  1819^'  {R  W.  H.), 

Family  MeloidSD. 

Meloit  proscarabseus,  L.  The  Oil-beetle.  In  grassy  places  and  path- 
ways in  spring  ;  common.  "Taken  in  great  numbers  in  181 9  at  the 
stone  quarries  at  Heddington,  feeding  on  the  delicate  thin  grass  " 
(F.  IV.  H.), 
M.  violaceus,  Marsh.  Boar's  Hill  (IV,  If.).  <*  Taken  at  Oxford  in 
1819"  {F,  W.H.), 
**Sitaris  muralis,  Forst.  This  rare  and  very  interesting  beetle  has  been 
found  not  uncommonly  in  August  and  September,  1906,  by  Mr.  A.  H. 
Hamm,  on  old  stone  walls  at  Cowley  and  Iffley,  in  and  about  the 
nests  of  the  mason  -  bee,  Anthophora  pilipes,  /*.,  on  which  it  is 
parasitic  in  its  early  stages  (Ent.  Mo.  Mag.  1906,  p.  273).  **0n  an 
old  wall  at  Wolvercot "  (/.  W,  S.), 

Family  Anthribicbe. 

'Brachytarsus  fasciatus,  Forst.  *< Taken  at  Oxford  in  1819  ....  it  is 
taken  on  the  blossoms  of  the  horse  chestnut,  in  some  years  in  great 
numbers  "(/:  W",  H,), 

*B.  varius,  F.  On  hawthorn-blossom  and  by  sweeping  :  Bagley  Wood, 
Tubney;  rare. 

Family  Cnrcolionicbe. 

*Apodenis  coryli,  L.  On  hazel,  Bagley  Wood  (fT.  If.),  '*  I  once  took 
this  on  my  windows  in  Peck\vater  at  Ch.  Ch.,  Oxford,  I  have  repeatedly 
taken  it "  {F,  IV.  H.). 

Attellabus  ciurculionoides,  L.  On  oak  leaves  in  early  summer  : 
Tubney,  scarce. 

*Bycti8CUS  betuleti,  F.  Bagley  Wood  (W,  If,).  "Taken  at  Bagley 
Wood  while  beating  the  Oaks,  it  varies  greatly  in  colour  sometimes 
being  blue  and  at  ouers  of  a  metallic  green  "  (X  IV,  H,). 
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•B.  populi,  L.     "  Taken  at  Oxon  in  1819  "  (/^  W.  H,\ 
Rhynchites  sequatus,  L.    On  hawthorn-blossom ;  common  everywhere. 

"  Taken  at  Oxford  in  1820*'  {F,  IV.  H,), 
R.  seneovirens,  Marsh.    By  sweeping  in  woods  ;  Bagley  Wood,  Tubney, 

&c. ,  not  rare. 
R.  minutus,  Herbst.    By  general  sweeping  in  early  summer ;  common. 
•R.  interpunctatus,  Steph.    On  young  hazel  and  birch  ;  Bagley  Wood, 

Boar's  Hill,  scarce. 
R.  nanus,  Payk.    On  young  birch  trees ;  Boar's  Hill,  not  rare. 
*R.  uncinatus,  Thorns.    With  the  preceding  species,  but  rarely. 
•R.  pubescens,  F.    Bagley  Wood  {IV,  H^.     "Taken  at  Bagley  Wood 

whilst  beating  Oaks  '^  (F.  IV.  H, ). 
Deporaus  megacephalus,  Oerm.    On  young  birch  trees ;   Boar's  Hill, 

not  common. 
D.  betulse,  L.    On  young  birch  trees  ;  widely  distributed  and  not  rare. 
Apion  pomonK,  F.    By  sweeping ;  Cothill,  Tubney,  Wytham  Park,  &c. ; 

occasional. 
A.  ulicis,  Forst.    On  furze ;  generally  common. 
A.  miniatum,  Germ.     On  docks  {Rumex  spp.) ;  generally  common. 
•A.  cruentatum,  Walt.    In  damp  places,  by  sweeping,  and  in  tufts  in 

winter ;  Bagley  Wood,  Ogley  Bog,  Vamton,  &c.  ;  scarce. 
A.  hsematodes,  fcirby.    On  Ttucrmm  Scorodonia ;  oAen  in  sandpits; 

Boar's  Hill,  Tubney,  &c.,  plentiful. 
A.  rubens,  Steph.    By  sweeping,  chiefly  in  autumn  ;  Tubney,  not  rare. 
**A.  sanguineum,  De  O.    This  usually  rare  species  has  been  taken  in 

plenty  at  Tubney  by  Mr.  W.  Holland  and  myself,  in  sandpits  and  by 

sweeping,  chiefly  in  September  and  October.     It  appears  to  be  partial 

to  Gnaphalium  syhaiicum, 
*A.  pallipes,  Kirby.    On  Mercurialis  perennis ;  Cothill,  Wood  Eaton, 

Tubney ;  fairly  common. 
A.   rufirostre,   F.      On  Malva  syhestris ;   widely  distributed  and  not 

rare. 
A.  viciK)  Payk.    By  sweeping,  in  tufts,  &c  ;    Ogley  Bog,  &c,  not 

rare. 
A.  difforme,   Oerm.      By  sweeping  in  moist  places ;    also  in  tnfts ; 

generally  common. 
A.  varipes,  Oerm.    By  sweeping ;  Cothill,  Tubney ;  not  rare. 
*A.  schonherri.  Boh.    This  species,  usually  regarded  as  rare  and  chiefly 

attached  to  the  coast,  is  plentiful  at  Tubney  by  sweeping  as  well  as  in 

tufts  of  grass  in  the  winter. 
A.  apricans,  Herbst.    By  general  sweeping;  fairly  common. 
A.  assimilc,  Kirby.    Tubney  (W.  //,), 

A.  trifolii,  L.     By  general  sweeping  in  grassy  places ;  common. 
A.  dichroum.  Bedel.    }    Generally  common,  by  sweeping  m  grassy 
A.  nigritarse,  Kirby.   {         lanes,  &c. 
*^A.  confluens,  Kirby.    Ou  Matricaria  inodora  ;  Boards  Hill,  sparingly) 

July,  1899. 
*A.  stolidum.  Germ.     On    Chrysanthemum  Loicantkemum  in  flower; 

Marston  Ferry,  June,  1906,  sparingly. 
A.  aeneum,  F.  ^These  two  species  are  common  on  Afalva  syhettris, 

A.  radiolus,  Kirby./        and  generally  distributed. 
A.  onopordi,  Kirby.     \  Both  common  and  widely  distributed  throughout 
A.  carduorum,  Kirby./         the  district,  on  thistles. 
••A.  laevigatum,   Kirby.    Two  examples  of  this  very  rare  and  distinct 

species  have  been  taken  at  Tubney ;   one  in  June,  1903,  by  Mr.  W. 

Holland,  the  other  (by  sweeping)  by  Mr.  H.  St.  J.  Donisthorpe  in  my 

company^  September  14th,  1905. 
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*A.  vicinum,   Kirby.     On  Mentha  in  damp  places;    Cothill,  Elsfield, 

Tubney,  Yamton ;  not  rare. 
A.   virens,   Herbst.      By   sweeping  in  grassy  lanes,   &c.  ;    generally 

common. 
**A.  astragali,  Payk.    This  rare  and  beautiful  species  was  first  found  by 

Mr.  W.  Holland  in  August,  190$,  on  AstragcUus  glycyphyllos  near 

Cumnor,  where  it  is  plentiful,  but  local.     It  also  occurs  more  sparingly 

near  Ferry  Hincksey  and  Chilswell,  and  I  found  it  commonly  at 

Kirtlington,  May  31st,  1906. 
A.  pisi,  F.  )  Both  generally  common,  especially  the  first-named, 

A.  sethiops,  Kirby.  [         on  Leguminous  plants  and  by  sweeping. 
•A.    ebeninum,   Kirby.      On  Lotus  major,    Vicia   Cracca^  Stc. ;   B^ley 

Wood,  Cothill,  Shotover,  Tubney,  &c. ;  not  rare. 
•A.  filirostre,  Kirby.    By  general  sweeping ;  Abingdon,  Cothill,  Wytham 

Park,  Tubney ;  usually  occurs  by  single  soecimens. 
A.  ononis,  Kirby.     On  rest-harrow,  generally  distributed  ;    abundant  at 

Wytham  Park. 
*A.  spencei,  Kirby.      On  LatAyrus,   Vicia,  &c. ;   banks  of  canal  near 

Yamton,  not  rare. 
A.  crvi,  Kirby.     On  Leguminous  plants ;    Cothill,  Ogley  Bog,  Wytham 

Park,  &c.,  not  rare. 
A.  vorax,  Herbst.      By  sweeping  in  grassy  places;    Cothill,   Tubney, 

frequent. 
•A.  unicolor,  Kirby.      Chiefly  on  Lathyrus pratensis ;  canal  banks  near 

Yamton,  not  rare. 
A.  meliloti,  Kirby.    On  Melilotus  officinalis  ;  Chawley  brick-pit,  scarce. 
A.  loti,  Kirby.    On  Leguminous  plants ;   Tubney,  Wytham  Park,  &c.  ; 

not  rare. 
A.  seniculum,  Kirby.  |  These  two  species  are  found  rather  commonly  by 
A.  tenue,  Kirby.  \        sweeping  at  Cothill,  Wytham  Park,  &c. 

•A.  pubescens,  Kirby.    By  sweeping  in  autumn ;  Tubney,  scarce. 
A.  marchicum,  Herbst.    On  Rumex  acetosella  and  in  sandpits  ;   Boar's 

Hill,  Tubney ;  very  common. 
*A.  affine,  Kirby.     In  sandy  places,  by  sweeping ;  Boards  Hill,  rare. 
A.  violaceum,  Kirby.    On  Rumex  and  by  general  sweeping  ;  common. 
A.  hydrolapathi,  Kirby.    Chiefly  on  Rumex  hydrolapathum  on  river^ 

banks ;  King's  Weir,  Marston  Ferry,  Yarnton,  &c  ;  common. 
A.   humile,  Oerm.     By  sweeping  in  damp  grassy  places ;    abundant 

everywhere. 
Otiorrhynchus  tenebricosus,  Herbst.     **  Taken  at  Oxford  under  stones 

ini8i9"(^:  W.H.Y 
O.  scabrosus,  Marsh.     By  sweeping,  and  in  city  gardens ;  not  rare. 
O.  ligneus,  Ol.     In  sandy  places ;  Ogley  Bog,  Tubney,  &c.  ;  common. 
O.  picipes,  F.     13y  sweeping,  and  in  gardens  ;  generally  common. 
O.  sulcatus,  F.    In  gardens  ;  occasional.    **  Very  common  at  the  Botanic 

garden  at  Oxford  and  in  places  about  Oxford  "  (/^  W,  H.). 
O.    ovatus,    L.      In    sandy  places;    sometimes  by  sweeping;    fairly 

common. 
Trachyphlceus  scaber,  L.)  ^^^  common  at  roots  of  herbage  and  in 
T.  scabriculus  L.  f        sandpits  at  Shotover,  Tubney,  and  other 

*     *  j         sandy  places. 

•T.  altemans,  Qyll.     By  sweeping ;    Ogley  Bog,  Wytham  Park,  spar- 
ingly. 
Strophosomus  coryli,  F.    By  sweeping  and  beating  hazel,  &c. ,  in  woods ; 

common.      **  Taken  in  my  rooms  at  Xst.  Church  in  1819  crawling  on 

my  window"  {F.  W,  H.). 
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S.  capitatus,  De  O.  With  the  preceding  species,  not  nure.  The  well- 
marked  and  scarce  van  falvicomis,  VS^t.  occars  at  Tnbney  (  W.  H^ 

S.  retusus,  Marsh.    By  sweeping  ;  Tubney,  not  rare.    "  Taken  at  Oxford 
iniS^'^C/-.   W,  H,), 
*S.  faber,  Herbst.     Under  stones  and  in  sandpits  ;  Tubney,  sparingly. 

S.  lateralis,  Payk.     Under  heather  on  the  sand  ;  Tubney,  sparingly. 

Exomias  araneiformis,   Schrank.      Among  dead  leaves  and  sticks; 

Bagley  Wood,  Islip,  &c. ;  not  rare. 
^Brachysomus  echinatus,  Bonsd.    By  sweeping  under  hedges ;  Abing- 
don, Tubney ;  rare. 

Sciaphilus  muricatus,  P.    By  sweeping  and  in  moss,  especially  in  woods ; 

not  rare. 
*Tropiphorus    tomentosas.  Marsh.       ''Taken  at  Oxford   in   1820*' 
{F,  W,  H.). 

Liophlceus  nubilus,  F.  Summertown,  on  paths,  scarce.  "  Taken  on 
the  flags  that  grow  in  the  water  down  at  Iffley  and  is  very  abundant 
there"  (/*.  W,  H,). 

Polydrusus  tereticollis,  De  Q.  ")  ^„  „«„„«  ^y^,^  :„  ,„,wwie  .    «ii  .wv« 

P.  pterygomalis,  Sch.  (  ^"  Ln^n  I^v  c„Z^  ' 

P.  cer^nus,  L.  )         ""'''' '"  ~'^^  ^^mm^. 

Phyllobius  oblongus,  L.    By  sweeping  and  beating  in  early  summer ; 
common.     '*  Very  commonly  taken  in  May  in  beating  oaks,  taken  at 
Oxford  in  1819/'  {F.  W.  H.\ 
*P.  calcaratus,  F.    By  sweeping  in  damp  places ;  Cothill,  not  rare ;  Bag- 
ley  Wood  («^.  H,), 

P.  urticK,  De  G.  On  nettles,  especially  in  damp  places  ;  abundant  in 
early  summer. 

P.  pyri,  L.    On  young  trees  and  by  sweeping  ;  generally  common. 

R  ECmis%erm.  \^^^^  '^^^  'K^^'fn  K  ™;n:Sr^^^^ 

P.  viridifieris,  Liich.       j         '"  ^"^^  ^""^  ^*"^'  *"  ^^y  ^xomtz, 

Barynotus  obscunis,  F.    In  tufts  and  under  stones ;  Summertown,  Tub- 
ney; not  rare. 
*B.  elevatus.  Marsh.    By  sweeping  and  in  tufts ;  Bagley  Wood,  Cumnor ; 
scarce. 

Alophus  triguttatus,  P.  *'  Taken  in  1820  in  great  numbers  in  the  road- 
way thro'  Lord  Abingdon's  grounds  at  Witham  "  (F.  W,  H,). 

Sitones  griseus,  F.    By  sweeping  ;  Tubney,  frequent.      Usually  a  coast 
species. 
*S.  cambricus,  Steph.    On  Lotus  major;  Bagley  Wood,  not  rare. 

S.  regensteinensis,  Herbst.    On  broom  ;  Chawley  brick -pit,  not  rare. 

S.  crinitus,  Herbst.  By  sweeping  and  in  sandpits;  Cothill,  Tubney; 
frequent. 

S.  tibialis,  Herbst.  On  L^;uminous  plants ;  generally  distributed  and 
not  rare. 

S.  hispidulus,  F.  By  sweeping,  on  walls,  in  sandpits,  &c. ;  very  common. 

S.  humeralis,  Steph.      By  sweeping  and  in  sandpits;  Cothill,  Tubney; 

not  rare. 
•S.  meliloti,  Walt.     On  Melilotus  officinalis ;  Chawley  brick-pit,  scarce. 

S.  flavescens.  Marsh.   \  These  two  species  are  generally  distributed  and 

S.  puncticollis,  Steph.  j         not  rare  by  sweeping,  especially  in  autumn. 

S.  suturalis,  Steph.    Boar's  Hill  (C.  E,  Collins). 

S.  lineatus,  L.    On  Leguminous  plants ;  abundant  everywhere. 

S.  sulcifrons,  Thunb.    On  Lotus^  Lathyrus^  &c.  ;  Wytham  Park ;  not 
rare. 
*Gronops  lunatus,  F.    In  sandy  places;  Tubney,  scarce;  Bagley  Wood 
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H3rpera  punctata,  P.    In  sandpits  and  by  sweeping ;  Cothill,  Cumnor ; 

scarce. 
H.  rumicis,  L.    On  Rumex  in  damp  places ;  not  uncommon  and  widely 

distributed. 
H.  polygoni,  L.    In  sandpits ;  sometimes  in  tufts ;  Ogley  Bog,  Tubney, 
&c.,  frequent. 
•H.  suspiciosa,  Herbst.     In  tufts  of  grass  at  Yamton  ;  rare. 
H.  variabilis,  Herbst.  By  sweeping,  in  sandpits,  &c. ;  generally  common. 
H.  plant aginis,  H^Q,    In  sandpits  and  by  sweeping  ;  Ogley  Bog,  Tub- 

ney,  &c. ;  not  rare, 
H.  trillneata.  Marsh.    By  sweeping ;  Tubney,  rather  scarce. 
H.  nigrirostris,  F.    Bv  sweeping,  in  moss,  &c. ;  generally  common. 
*Cleonus  sulcirostris,  L.    This  large  and  conspicuous  weevil  is  at  times 
fairly  common  at  the  roojts  of  tnistles  in  sandy  places  at  Boar's  Hill 
and  Tubney ;  the  specimens  from  the  first-named  locality  being  usually 
of  a  strong  reddish  tint  corresponding  to  that  of  the  sand  on  which  they 
are  found.    **  Taken  at  Oxford  going  up  to  BuUington  near  the  cricket 
ground  in  the  pathway  va  \%i^''  {  P,  W,  H.). 
*Lizu8  paraplecticus,   L.     ''Taken  at   Oxford  in  1825  on  Flags,  and 
altho'  longer  than  angustata  [algirus^  L.]  which  abounds  at  Bossom's 
on  the  Banks  of  the  Isis,  I  yet  think  it  is  only  a  Variety  *'  (F,  W,  H.), 
••L.  algirus,  L.     ''Taken  near  Bossom's  on  the  Banks  of  the  Isis  in  great 
numbers,  crawling  up  flags,  rushes,  and  water  plants  "  {F,  IV.  H,), 
Liosoma  ovatulum,  Clairv.    At  roots  of  herbage  in  damp  places  ;  King's 
Weir,  Marston  Ferry,  Yamton,  &c. ;  not  rare.   The  var.  collaris.  Rye, 
has  occurred  at  Bagley  Wood. 
Orchestes  quercus,  L.    On  oaks,  and  by  sweeping ;  generally  common 
in  woods. 
*0  scutellaris,  Qyll,  var.  semirufus,  Qyll.    **  Taken  at  Oxford  in  1820" 
(F,  IV.  H.). 
O.  alni,  L.   On  and  about  elm  trees  ;  very  common ;  the  var.  femigineus. 

Marsh.,  of  frequent  octurrence. 
O.  ilicis,  F.    By  sweeping  in  woods  ;  Tubney,  Wytham  Park  ;  not  rare. 
O.  avellanse,  Don.    On  hazel,  birch,  &c  ;  Bagley  Wood,  Wytham  Park  ; 

frequent. 
O.  fagi,  L.    On  and  about  beech  trees ;  Wytham  Park,  common. 
O.  nisei,  Herbst.    In  woods,  by  sweeping ;  Bagley  Wood,  Wytham  Park ; 

occasional. 
O.  stigma,  Qerm.    On  sallows ;  Cothill,  King's  Weir,  Yamton ;  common. 
O.  salicis,  L.    With  the  preceding  species ;  not  rare. 
*0.  saliceti,  F.    On  small  willows  on  river-bank,  Godstow ;  common. 
Rhamphus  flavicomis,  Clairv.    By  sweeping  under  hedges ;  generally 
common. 
*Orthoch8etes  setiger.  Beck.    In  moss  and  at  roots  of  ragwort ;  Tubney, 

scarce. 
*Erirrhinu8  bimaculatus,  P.     In  wet  tufts  of  grass ;  near  Wytham  Park, 

rare. 
E.  acridulus,  L.    In  damp  places ;  common  and  generally  distributed. 
•  Thryogenes  festucse,  Herbst.    In  tufts  and  by  sweeping  on  river-banks ; 

King's  Weir,  Marston  Ferry  ;  sparingly. 
•T.  nereis,  Payk.    In  damp  tufts  of  grass;  Yamton,  not  common. 
•T.  scirrhosus,  Qyll.    By  sweeping  at  Cothill ;  one  example,  June,  1906. 
*Dorytomus  vorax,  F.    On  poplars,  and  under  their  bark  in  winter ;  Bag- 
ley  Wood,  not  rare  ;  near  Wytham  Park  (/.  C.)  ;  Iffley  (/.  W,  S.). 
D.  tortrix,  L.    On  poplars  and  aspens ;  Bagley  Wood,  not  rare. 
D.  maculatus,  Marsh.    On  sallows,  especially  in  sprmg ;  common. 
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*D.  melanophthalmus,  Payk.,  var.  agnathus,  Boh.    On  sallows  near 

Ferry  Hinksey,  scarce,  June,  1904. 
*D.  pectoralis,  GylL      With  the  preceding,   and  near  Marston  Ferry; 

sparingly. 
Tanysphynis  lemnse,  F.      Among  duckweed  and  in  flood-refuse ;  Wy- 

tham  Park,  Yamton  ;  common. 
Anoplus  plantaris,  Nsez.     On  young  birch  trees;  Bagley  Wood,  Boar's 

Hill.  Tubney ;  not  rare. 
*Elle8chu8  bipunctatus,  L.     On  sallows  in  Hen  Wood  ;  locally  frequent 

in  spring. 
*Tycbius  tibialis,  Boh.    By  sweeping ;  Cothill,  Tubney  ;  not  rare. 
Miccotrogus  picirostris,  K.    By  sweeping  under  hedges,  &c.  ;  generally 

common. 
*Sibinia  primita,  Herbst.     On  Spergula  arvensU  and  by  general  sweeping ; 

Cothill,  Tubney ;  scarce. 
* Miarus  campanulse,  L.    Boar's  Hill  (fV. //.). 
*M.  plantarum,  Qenn.    By  sweeping  in  lanes,  &c  ;  CothiU,  Cumnor, 

Tubney,  Yamton ;  sparingly. 
*Qyinnetron  villosulus,  QyU.     By  sweeping  in  damp  places ;  Marston 

Ferry,  rare. 
*Q.  beccabungse,  L.    On  Veronua  Anagallis  and  V.  Beccahunga  in  wet 

places ;  Islip,  Marston  Ferry,  Summertown,  &c. ;  not  rare. 
Q.  antirrhini,  Payk     On  Linaria  vulgaris ;  Tubney,  sometimes  common. 
Mecinus  pjrraster,  Hbst.    By  geneial  sweeping ;  widely  distributed  and 

common. 
Anthonomus  ulmi,  De  G.    By  sweeping ;  Wytham  Park,  rare. 
A.  pedicularius,  L.    On  hawthorn-blossom  in  woods  ;  common  in  early 

summer. 
A.  rubi,  Herbst.     By  general  sweeping  ;  very  common  ;  varies  greatly  in 

size. 
Nanophyes  l3rthri,  P.    On  Lythrum  salicaria  ;  Cothill,   Marston,  Yam* 

ton ;  not  rare. 
Cionus  scropbularise,  L.    On  Scrophularia  aqutUica  ;  generally  common. 

»•  Taken  at  Oxford  in  1820  "  {F.  W.  H.). 
C.  bortulanus,  Marsh.   On  Scrophularia  and  Verbascum  ;  Bagley  Wood, 

Tubncv ;  frequent.  •*  Taken  at  Oxford  in  1820  "  {F.  W,  //.). 
C.  blattarisB,  F.  On  Scrophularia  c^uatica  ;  generally  common. 
C.  pulchellus,   Herbst.     On  Scrophularia^  chiefly  in  woods;  Bagley 

Wood,  Tubney ;  common. 
*Orobitis  cyaneus,  L.    By  sweeping  in  woods ;  Tubney,  Wytham  Park ; 

scarce. 
Acalles  ptinoides.  Marsh.    Among  dead  sticks,  &c  ;  Bagley  Wood, 

Elsfield,  Islip,  Tubney  ;  frequent. 
Cceliodes  rubicundus,  Herbst.    On  young  trees  in  woods  ;  occasional. 
C.  quercus,  F.     By  beating  young  oaks,  &c.,  in  woods ;  Bagley  Wood, 

Boar's  Hill,  Tubney ;  not  rare. 
C  ruber  Marsh  /  lliese  two  species  are  not   rare  by  beating 

c:  erythioleucus.  Gmel.  [        7^^  ^.^i«  .earlj,  »™„er;    B-gie, 

C.  cardui,   Herbst.     In  sandpits  and  by  sweeping ;    CothiU,  Tubney, 

Yamton  ;  frequent. 
C.  quadrimaculatus,  L.    On  nettles  ;  abundant  everywhere. 
*C.  exiguus,  01.     On   Geranium  pyrenaicum ;   locally   common    near 

Tubney. 
•Poophagus  sisymbrii,  F.     On  water-cress  in  damp  places ;  Marston 

FeiTy,  Yamton  ;  not  common. 
Ceuthorrhynchus  assimilis,  Payk.    On  Crucifera  ;  generally  common. 
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*C.  setosus,   Boh.    By  sweeping  and  in  sandpits  in  spring;    Colhill, 

Tttbney :  scarce. 
*C.  cochleanse,  Qyll.    On  CardanUne  pratemis  ;  Marston  Ferry,  scarce. 
C.  ericse,  Gyll.    On  Calluna  vulgaris  ;  Tubney,  not  rare. 
C.  erysimi,  P.    On  Sisymbrium  and  other  Cruciferous  plants  ;  generally 

common. 
C.  contractus,  Marsh.    On  Cruciferous  plants  and  by  general  sweeping  ; 

very  common. 
C.  chalybseus,  Qerm.  On  Cruciferous  plants  in  damp  places ;  Ogley  Bog, 

Tubney ;  not  rare. 
C.  quadridens,  Panz.    On  Cruciferous  plants  ;  generally  common. 
*C.  geographicus,  Qoeze.    This  handsome  insect  is  sometimes  plentiful 

at  Tubney  on  the  Viper's  Bugloss,  Echium  imlgare, 
C.   poUinarius,   Forst.     On  nettles;    common,    especially  in  spring. 
**  Taken   at    Oxford   in    1820   by  Baxter  of  the  Botanic  Garden" 
{F.  W,  H,), 
**C.  viduatus,  Qyll.  On  Stachys  palustris  ;   banks  of  Cherwell  near  Water 
Eaton,    rare,   July,    1906;    also   singly    on    the    river-bank    near 
Godstow. 
C.  pleurostigma.  Marsh.    On  Cruciferous  plants  and  by  sweeping ;  very 
common. 
*C.  alliarise,  Bris.  ''On  Erysimum  Alliaria  in  spring;    Summertown, 

Marston  Ferry,  scarce. 
*C.  resedse.   Marsh.    On  Reseda  LtUeola ;  £lsfield,  locally  common  in 
early  summer. 
C.  marginatus,  Payk.    By  general  sweeping;   Cothill,  Tubney;    not 

common. 
C.  rugulosus,  Herbst.    By  sweeping  at  Cothill ;  rare,  spring,  1906. 
*C.    melanostictus,   Marsh.     On  Lycopus  europcms  in  damp  places ; 

Cothill,  Marston  Ferry,  Wytham,  Yarnton ;  fairly  common. 
*C.  asperifoliarum,  Gyll.    On  Echium  and  Lycopsis  ;  Elsfield,  Tubney  ; 
not  rare. 
••C.  euphorbise,  Bris.    In  sandpits,  chiefly  in  autumn;  Tubney,  rare. 
*C.  chrysanthemi,  Germ.   On  Chrysanthemum  Leucanihemum  ;  Marston 
Ferry,  common  ;  also  at  Bagley  Wood,  Cothill,  and  Wytham. 
C.  litura,  F.    On  thistles  ;  generally  distributed  and  not  rare. 
Ceuthorrhynchidius  florahs,  Payk.     On  Crucifera;  generally  common. 
C.  pyrrhorhynchus,   Marsh.    On  Sisymkrium  offuinaU ;  near  Walton 

Bridge,  not  rare. 
•C.  nigrinus,|Marsh.     By  sweeping  ;  Wytham  Park,  occasional. 
*C.  melanarius,  Steph.    On  water-cress  ;  King's  Weir,  Marston  Ferry, 

Summertown,  &c  ;  not  rare. 
*C.  terminatus,  Herbst.    On  wild  carrot  {Daucus  Carota)  near  Cothill ; 

scarce. 
*C.  horridus,  P.>^  On  thistles,  chiefly  Carduus  nutans  ;  Tubney,  not  rare. 
C.  troglodytes,  P.    By  general  sweeping ;  common.     *'  Taken  at  Oxford 

in  1820  "(^.  ^.  ^.T 
Amalus  hsemorrhous,  Herbst.    By  sweeping  in  lanes,  &c. ;    widely 

distributed  and  not  rare. 
Rhinoncus  pericarpius,  L»   In  damp  places,  by  sweeping,  &c  ;  generally 

common. 
*R  gramineus,  P.    On  Polygonum  at  Marston  Ferry,  common  ;  also  at 

Wood  Eaton. 
R.  perpendicularis,  Reich.    On  Polygonum  in  damp  places ;   widely 

distributed  and  not  rare. 
R.   castor,  P.     In  dry  sandy  places;  Boar's  Hill,  Cumnor,  Tubney; 

commoii* 
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*Eubrycbiu8  velatuSi  Beck.     By  sweepii^  water-plants,  Marstoa  Ferry ; 

one  specimen,  July  5th,  1906. 
Litodactylus  leucogaster,   Marsh.     In   6ood-refuse ;    Yamton,   rare, 

spring,  1906. 
•Phytobius  comari,  Herbst.     On   Lythmm  Salicaria^  ^h.  :   Marston 

Ferry,  not  rare,  July,  1906. 
*P.  4-tuberculatus,   F.    By  sweeping,  often  far  from  water;  Cothill, 

Cumnor,  Tubney,  Wytham  Park,  &c. ;  frequent. 
*Limnobari8  t-album,    L.      By  sweeping   in    damp    places;    Cothill, 

common  ;  also  at  Ogley  Bog  and  Marston  Ferry. 
*Baris    lepidii,    Qerm.      In  flood-refuse  near  Yamton,   rare,  January, 

1906. 
Balaninus  venosus,  Qrav.    On  oak,  hawthora-btossom,  &c.,  in  woods; 

fairly  common.     **  Taken  at  Baeley  Wood,  Oxfordshire,  beating  oaks; 

it  is  abundant  about  May"  {F,  W.  If,). 
B.  nucum,  L.  The  **  Nut  weevil."     On  haxel ;   Bagley  Wood,  Tubney; 

occasional. 
*B.  villosus,  P.     On  oak,  hawthorn-blossom,  &c.  ;    Bagley  Wood,  Boar's 

Hill,  Tubney ;  fairly  common. 
B.  salicivorus,  Payk.     On  willows  in  summer ;  generally  common. 

B.  pyrrhoceras,  Marsh.     With  the  preceding  species  ;  frequent. 
Calandra  granaria,  L.     About  bakers'  shops,  granaries,  &c. ;  frequent. 

C.  oryzsB,  L.     Not  as  common  as  the  preceding  species.     **  Taken  at  the 

Botanic  ganlen  at  Oxford  by  Baxter  "  {F,  iV.  ff,). 
*Co8Sonus  ferrugineus,  Clairv.  Taken  in  great  abundance  in  a  dead 
poplar  tree  ai  Bmsey  by  Mr.  W.  Holland,  also  at  South  Hinksey. 
I  have  found  dead  specimens  in  a  F^ombardy  poplar  near  Wylham 
Tark.  **  Taken  at  Oxford  on  the  dry  wood  of  willow  trees  where  ibe 
bark  had  been  stripped,  it  then  perforates  the  wood  and  commits  the 
greatest  havoc"  (A.  IV.  II.). 

Rhyncolus  lignarius,  Marsh.     In  decayed  wood,  chiefly  of  elm  ;  gener- 
ally common. 

Magdalis  armigera,   Fourc.      On   elm   hedges;    Cothill,    occasional; 
Botley(/K  //.). 

M.  cerasi,  L.     By  sweeping;  Bagley  Wood  (/F.  li,) ;  Tubney  (/.  C). 


Family    ScolsrticUe. 

Scol3rtU8  destructor,  Ol.     Very  destructive  in  the  larva  stale  to  elm  trees ; 

the  perfect  insect  occasionally  taken  by  sweeping. 
S.  multistriatus,  Marsh.     By  sweeping  ;  Marston  Ferry,  Summertown, 

^Vc. ;  rare. 
Hylastes  ater,  Payk.     By  sweeping  under  fir  trees  ;  Tubney,  frequent. 
H.  opacus,  Er.     On  old  timber,  and  flying ;  Summertowu,  occasional. 
*Hylastinus  obscurus.  Marsh.     In  old  stumps  of  broom ;  Cbawley  brick- 
pit,  rare. 
*Hylesinus  crenatus,  F.     Not  as  yet  taken  in  the  perfect  state,  but  the 

traces  of  the  larva  are  very  frequent  in  old  ash  trees. 
*H.   oleiperda,   F.      By  sweeping  under,  ash  trees;    Cothill,   Tubney; 

rare. 
H.  fraxini,  Panz.    By  sweeping;  Wytham  Park,  fairly  common. 
Myelophilus   piniperda,   L.     By  sweeping  under  fir  trees;    Tubney, 
frequent. 
^Phlceophthorus  rhododactylus,  Marsh.      In  dead  stems  of  broom; 

Chawley  brick -pit,  common.  May.  1906. 
Dryocaetes  villosus,  F.     Under  oak  bark  ;  Wytham  Park,  not  common. 
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The  table  on  the  next  page  will  show  at  a  glance  the 
number  of  genera  and  species,  in  each  of  the  primary  divisions 
of  the  Coleopiera  according  to  the  classification  of  the  great 
French  Entomologist  Latreille,  that  are  enumerated  in  the 
foregoing  List  as  having  been  found  in  our  District,  and  also 
the  proportion  they  bear  to  the  total  number  recognised  as 
occurring  in  the  British  Islands.  A  comparison  with  the 
enumeration  of  the  Cohoptera  of  the  much  more  favourably 
situated  Rochester  district  may  be  not  uninteresting. 


During  the  time  that  this  list  has  been  passing  through  the 
press,  several  additional  species  of  CoUoptera  of  very  great  in- 
terest have  been  taken  in  our  District  by  searching  the  sub- 
terranean nests  of  the  mole  {Talpa  europaa).  This  method 
of  collecting,  first  indicated  by  Dr.  N.  H.  Joy  of  Bradfield,  Berks, 
in  the  Entomologists'  Monthly  Magazine  for  1906  (vol.  xlii., 
pp.  198 — 202,  and  237-8),  has  brought  to  light  several  species 
quite  new  to  the  British  beetle-fauna,  and  others  hitherto  re- 
garded as  among  our  greatest  rarities  have  been  found  in 
fair  abundance  in  many  localities.  Besides  those  enumerated 
below,  Heterothops  nigra^  Kr.  occurs  in  a  large  proportion  of 
the  nests  examined,  and  the  exceedingly  rare  Medon  castaneus^ 
Grav.  has  been  taken  by  me  at  Shotover  Hill,  and  by  Mr. 
A.  H.  Hamm  at  Ogley  Bog.  The  following  are  not  included  in 
the  Synoptical  table. 

Aleochara  spadicea,  Er.     Shotover ;  Wood  Eaton  {f,  C) ;   Ogley  Bog 

{A.  H.  H.). 
Oxypoda  metatarsalis,  Thorns.     Wytham  ;  Wood  Eaton  (/.  C ). 
Homalota  paradoxa,  Rey.     Wytham  ;  Wood  Eaton  (/.  C), 
Quedius  vexans,   Epp.      Wytham,   Yamton;    Wood   Eaton  (/.   C.) ; 

Ogley  Bog  {A,  H.  H,), 

This  and  the  two  preceding  species  are  among  the  most 
recent  additions  to  the  British  list. 

Q.  longicornis,  Kr.  Wytham;  Wood  Eaton  (/.  C),  Ogley  Bog 
(-4.  H,  IL'S,  Mr.  Holland  has  also  taken  a  single  specimen  at 
Shotover  Hill  on  September  24th,  1898. 

Hister  marginatus,  £r.  Shotover  Hill ;  two  examples,  March  2nd, 
1907. 

8th  March^  igof. 


Digitized  by 


Google 


o 

CO 

Q 

■o 
o 

1< 

O 

o 


CO 

o 

i. 
o 

a 
o 

o 
O 


H 

o 

a 
o 
c 
>% 
CO 


.5 

J§§5S|5rS3iS5S    § 

kC 

1 

i-<             00  CO                         f^              vt 

CO 

1 

»H  -^Jl  00  CO  0>  00  CO  CO  CO  00  "^          rH 
"^  fH  fH  Oi  »H  fH  i-»  CO  »H  CO  CO         00 

rH 

g 

'S 

« 

CO -^0500  oa«  t^»oo  c<a  »      -^ 

»o 

1 

^ 
* 

S&9SS399^SS    S 

3 

g 

CO  »0  00  .-»  MS  «  O -^  CO  "^  00        o 

?» 

'J 

SSSS3S?:SSS$    S 

CO 

1.       ^ 

SS5||5SS§§S    S 

s 

f^g 

w 

f-i 

11 

s. 

g2S8§22gS5S    § 

s 

5     Jl 

•-i 

■>«• 

^     .8 

•2     S 

s 

•c 

(/) 

CO 

'S 

g 

Sc«c«  »6ae«  SS S-^S      S 

l-t 

as 

J 

fH  fH                                                      rH 

OD 

1       lis     ■•sll 

1 

Families. 

•SftS^-signs  apis's 

o  oi  >.o!  r'3  S""  -  ?  8  »? 

H 

M 

.    .    .    .  s 

:::    :H    :;••::    : 

o 

1 

C/3 

ig   i     li3  :5   :  -■    '-i 

ilieippiii 

Pi 


Digitized  by 


Google 


26 


FIRST  SUPPLEMENT 


TO  THE 


PRELIMINARY    LIST 


OF 


GOLBOPTERA 

IN   THS 

REPORT    FOR   1906, 

BY 

James   J.    WALKER, 

Hon.  M.A.,  K.N.9  F.L.S., 
S$cr$tary  of  thi  Entomological  SocUty  of  London. 


\Repri$Ued  from  the  Ashmolean  Natural  History  Society 
Report  for  igo7.'\ 


Digitized  by  VjOOQIC 


Digitized  by  VjOOQIC 


FIRST    SUPPLEMENT 

TO   THE 

PRELIMINART  UST  OF  THE  GOLEOPTERA 
OF  THE  OXFORD  DISTRICT, 

Published   In  the   Report  of  the  Ashmolean  Natural 
History    Society  of  Oxfordshire   for  1906. 

By  JAMES   J.   WALKER,   Hon   M.A.,  R.N.,   F.L.S. 


The  past  year  of  grace  1907,  although  it  left  so  much 
to  be  desired  from  a  meteorological  point  of  view,  has  proved 
to  be  by  no  means  one  of  the  worst  for  Insects  in  general, 
and  for  Coleoptera  in  particular.  This  is  evident  from  the  fact 
that  in  the  following  Supplement  I  am  able  to  add  the  very 
satisfactory  number  of  183  species  to  the  list  of  this  Order 
of  Insects  occurring  within  a  radius  of  about  seven  miles  from 
the  City  of  Oxford,  which  was  published  in  our  Report  for  last 
year.  It  is  true  that  a  considerable  number  of  these  additions 
are  species  of  wide  distribution  and  common  occurrence  in  the 
British  Isles,  which  might  reasonably  be  expected  to  occur  in  our 
District,  but  of  which  we  had  no  definite  record  when  the  first 
list  was  compiled;  but  among  the  remainder  are  very  many 
forms  of  great  interest,  and  of  more  or  less  local  distribution,  and 
several  which  rank  at  present  among  the  greatest  of  our  rarities. 

Besides  these  additions  to  our  List,  new  localities  have  been 
found  for  a  large  number  of  our  less  common  beetles,  and  many 
rare  and  local  species  have  been  taken,  some  of  which  are  re- 
corded in  the  volume  of  the  **  Entomologist's  Monthly  Maga- 
zine "  for  last  year.  My  colleagues  in  the  Hope  Department  of 
the  Oxford  University  Museum,  Messrs.  Holland,  Hamm,  and 
Collins,  have  contributed  a  large  number  of  the  additional  species, 
which,  as  before,  are  indicated  by  their  respective  initials.  Mr. 
Collins  especially  has  devoted  a  great  deal  of  time  and  attention 
to  the  Siaphylinidcey  and  especially  to  the  interesting  little  group 
of  species,  mostly  belonging  to  that  family,  which  are  associated 
with  the  Wood  Ant,  Formica  rufa.    The  result  of  his  industry 
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is  evident  from  the  large  number  of 
and  difficult  family  of  beetles  whicl 
following  list,  and  in  the  determinati 
had  ihe  benefit  of  the  expert  knowle 
Champion.  Mr.  H.  St  J.  Donisthoi 
of  several  species  found  by  him  in  p£ 
were  omitted  by  an  oversight  from 
the  Society's  report  for  1906;  and 
by  the  late  Mr.  A,  J.  Chitty,  and  by 
flying  visits  made  to  Oxford  during  i 

I  take  the  opportunity  of  correct 
Preliminary  List  : — 

Bembidium  minimum,   F.  (p.  57). 

under  this  name,  which  is  so  abundai 

throughout  the  District,  is  B,  gilvipe 
Helophorus  brevicoIUs,  Thorns,  (p. 

error,  the  specimens  being /^.  affinis 
Heterocerus  marginatus,  F.  (p.  78). 

Panz.,  a  closely  allied  species;    both 

the  Coast. 
Phyllodecta  (Phratora)  vulgatissima 

specimens  referred  to  this  species  apf 

A  cavifronSy  Thorns. 

ORDER    COLE 

Family  Caral 
•Dyschirius  poUtus,  Dej.     One  cxamp 

1907  {A.  H.  //,), 
*Acupalpus    consputus,   Dufts.     By 
Bletchington  j  one  example,  8lh  Ma 
**Harpalus  obscurus,  Fab.     This  fine  a 
my  nephew,  II.  G.   Champion,   un< 
April  25th,  1907,  and  subsequently  r 
place  by  Mr.  J.  Collins. 
*H.  rupicola,  Sturm.     Under  stones  in 
found  in  plenty  at  Gibraltar  QuarrieSj 
[•H.  parallelus,  Dej.     A  small  Harpalu 
myself  in  company  with  H,   rufibm 
usually  coast-frequenting  species.] 
H.  attenuatus,  Steph.    Tubney  {H.  S 
Bembidium  nitidulum,  Marsh.    On  ' 
•B.    affine,     Steph.        In    a    damp   pi 
April  25th,  1907. 
Metabletus  obscuroguttatus,  Dufts. 
&c.  ;  Water  Eaton,  common  (/.  C). 

Family  Halip 

•Brychius  elevatus,  Panz.   Adhering  to 

Brook,  near  Elsfield  ;  scarce,  June,  ] 

Family  Dytis 
Laccophilus    interruptus,    Panz.     Ir 
generally  commoiu 


mmm^Smm^ 


keport  for  iQoy,  ^3 

Family  OyrinidsD. 

*Orectochlln8  villosus,  Miill.    In  company  with  Brychins  etevaius  in 
Bajrswater  Brook ;  sparingly,  June,  1907. 

Family  Hydrophilidse. 

Anacxna  bipustulaU,  Steph.     In  wet  places ;  Wood  Eaton  (W,  ff.). 
*Helophoru8  dorsalis,  Marsh.     By  sweeping  at  Wytham  Pairk;  one, 

22od  April,  1907. 
•H.  mulsanti,  Rye.    Yarnton  {IV,  If,). 
*Hydrochu8  elongatus,  SchalL     By  sweeping  on  banks  of  Cherwell ; 

one.  May  6th,  1907. 

Family  StaphyUnide. 

**Aleochara  maculata,   Bris.    One  example  of  this  rare  and  distinct 

species  taken  in  a  tuft  of  grass  at  Hen  Wood,  March  i6th,  1907. 
**Ozypoda  spectabilis,  Bris.    In  moles*  nests  at  Wytham ;  three  exam- 
ples, 23rd  March,  1907  (/.  C). 

O.  formiceticola,  Mark.    In  nests  of  the  wood-ant  (Formica  rujm,  L.) 
at  Tttbney;  November,  1907,  not  rare  (/.  C). 
**0.  miseUa,  Kr.    One  example  at  Tubney,  in  rabbit-bnrrow,  7th  Am- 
gast,  1907  (/.  C). 

ThiasophUa  angulata,  Er.    In  nests  of  Formica  rmfa  at  Tnbney; 
November,  1907,  not  rare  ( /.  C). 

Ischnoglossa  proUza,  Or.  Under  bark  of  oak  and  ash ;  Wytham  Paik, 
sparingly. 

Phloeopora  reptans,  Qrav.    In  tree  fungus,  Wytham,  scarce,  Septem- 
ber, 1907  (/.  C). 
**Calodera   umbrosa,    Br.     By   sweeping  at  Cothill;    one   example, 
25th  May,  1907. 

Myrmedonia  humeralis.  Or.  In  Best  of  Formica  rufa ;  Tubney, 
9th  February,  1908  (/.  C). 
*Atemele8  emarginatus,  Payk.  This  curious  beetle  has  been  taken 
rather  freely  by  Mr.  A.  H.  Hamm  in  nests  of  the  ant,  Myrwtica  rubra^ 
under  stones  on  Shotover  Hill,  April  and  May,  1907.  I  have  found 
it  in  Bagley  Wood  with  the  same  ant,  and  by  sweeping  at  Headington 
Wick  Copse,  27th  June,  1907. 

Thamiarsea  cinnamomea,  Gr.    Taken  at  C^xntf-burrows  at  Cowley  by 
Mr.  Donisthorpe,  and  at  Summertown  by  Mr.  J.  Collins. 

Notothecta  flavipes.  Or.     In  nests  of  Formica  n^  at  Tubney ;    not 
nre  (A.  H.  H.  and/.  C), 

N.  anceps,  Er.    With thepreceding,  fairly  common  (/.  C). 

Homalota   elongatula,    Gr.     In  damp  tufts,  &c,  at  Yarnton :   not 
rare. 

H.  volans,  Scriba.     On  walls,  chiefly  in  early  sprinc; ;  not  rare. 

U.  fungivora.    Thorns.     In    decaying   im^ ;    Wytham    Park,   &c., 
occasional. 

H.  nigella,  Kr.    In  moss,  damp  tufts,  &c. ;  Yacaton,  not  rare,  spring, 

1907. 
*H.  linearis,  Grav.    In  dead  slicks,  Tubney  and  Wytham  ;   occasional 


•H.  debJ* 


debilis,  Br.    In  moss  and  damp  tafts ;  Yarnton,  occasional 
**H.  Imtictpib   Thoi&s.     One  example  of  this  verr  care  species  tidoea 
by  the  late  Mr.  A.  J.  Chitty  by  sweepinc  at  Cg4hU,  |Dth  Septcaiber, 
1905. 
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••H.  hcpatica,  Er.     Shotover  Hill,  one  example,  2ist  May,  1907  [A  J. 
ChUtyY  .     , 

H.  xanthopus,  Thorns.    Tubney,  &c.,  bv  sweeping ;  occasional 
H.  triangulum,  Kr.     In  flood-rubbish  ;  Water  Eaton,  rare  (/.  C). 
H.  fungicola,  Thorns.     In  rotten  fungi,  &c  ;  generally  common. 
H.  nigricomis.  Thorns.    On  walls  in  spring ;  occasional. 
*H.  corvina.  Thorns.     In  dry  fungus  on  trees  at  Besselsleigh ;  not  rare, 

28th  September,  1907  (/.  C). 
•H.  atomaria,  Kr.     By  sweeping  at  Wytham  Park;   rare,  September, 

1907. 
••H.   testaceipes,  Hcer.     By  sweeping  under  trees  in  early  summer; 
Elsfleld,  Tubney,  rare. 
H.  inquinula,  Er.     In  dung;  Water  Eaton,  occasional  (/.  C). 
H.  nigra,  Er.     In  vegetable  refosc;   Tubney,  Wytham,  &c.,  frequent 

(/.  C). 
H.  cauta,  Er.    In  dung ;  Tubney,  30th  March,  1907  (/.  C). 
H.    longicomis,    Qrav.      In  dung,  vegetable  refiise,  and  on  walls*, 
generally  common. 

"  '      "'      •       In  flood-nibbish ;  Water  Eaton,  &c.  (/.  C). 

In  dung ;   Elsfield,  Water  Eaton,  &c,  not  rare 


H.  sordida.  Marsh. 
*H.  testudinea,  Br. 

(/.  C). 
H.  aterrima,  Qrav. 
H.  laticoUis,  Steph. 
H.  " 


In  dung,  &c.  ;  Wytham,  Water  Eaton  (/.  C). 

_    .    .    In  moss,  vegetable  refuse,  <fec. ;  generally  common. 

fungi,  Qrav.  var.  clientula,  Er.    This  well-marked  form  is  common 
in  fungus,  Ac ,  at  Tubney,  Wood  Eaton,  and  elsewhere  (/.  C). 
*Gyrophflena  lucidula,  Er.    In  damp  dead  sticks  at  Yamton;  a  few, 

April,  1907. 
Tachyporus  solutus,  Er.    Yamton  ( W,  H,). 
**Tachinu8    scapularis,    Steph.      By  sweeping  at  Summertown;  one 
example,  20th  June,  1907. 
*Mycetoporus    clavicomis,   Steph.     Taken  by  Mr.   H.  St.  J.  Donis- 

thorpe. 
*Quedius  microps,  Grav.     In  decayed  wood  of  a  hollow  elm  tree  on  the 
Cherwell  bank  near  Summertown ;    several  examples,  early  spring, 
1907. 
••Q.  ventralis,  Ahr.     One  specimen  of  this  fine  species  taken  under  bark 
on  an  old  post  at  Chilswell   Farm   by  the  late    Mr.   M.  Jacoby, 
23rd  April,  1907. 
*Q.  brevis,  Er.    In  nests  of  Formica  rufa  at  Tubney  ;   not  rare,  June, 

1907  (/.  CX 
Ocypus  brunnipes.  Fab.      In  tufts  and  under  stones  ;    Wood  Eaton, 
sparingly  (/.  C). 
•Philonthus  addendus.  Sharp.     One  example,  in  tree-fungus  at  Bessels- 
leigh, 28th  September,  1907,  appears  to  be  referable  to  this  spedes. 
*P.  albipes,  Grav.    Taken  by  Mr.  Donisthorpe. 

P.  cephalotes,  Grav.    In  manure-heaps,  &c. ;  Yamton,  Wood  Eaton, 
occasional. 
**P.  fuscus,  Grav.     One  example  in  tree-fungus  at  Wytham,  isth  Septem- 
ber, 1907  (/.  C). 
P.  longicomis,  Steph.    In  dung  ;  Elsfield,  &c.,  not  rare  {J,  C). 
P.  agilis,  Grav.    In  dung ;  Water  Eaton,  sparingly  (/.  C). 
•P.  nigritulus,  Grav.     In  refuse  of  faggot-sUck,  Tubney,  June,  1907,  not 

rare ;  also  in  dung  at  Water  Eaton  (y.  C). 
*Xantholinus  atratns,   Grav.    In  nests  of  Formica  rufa  at  Tubney; 
sparingly,  September,  1907  C/.  C). 
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(These  two  species  occur  occasion- 
ally on  walls  and  in  manure- 
heaps  at  Summertown,  Yarnton, 
&c 
L.  formicetorum,  Mark.   In  nests  of  Formica  rufa  at  Tubney ;  common 

(/.  C). 
Medon  melanocephalus,  Fab.    Tubney  and  Bagley  ( W,  H,\ 
Stenus  canaliculatus,  QylL     Medley  (PT.  H\ 
•S.  vafellus,  Er.    In  wet  places;  Yarnton,  Beckley  {W,  II,), 
S.  crassus,  Steph.     In  moss,  &c  ;  Yarnton,  sparingly. 
S.  carbonarius,  Qyll.     In  flood-rubbish  at  Water  Eaton,  29th  Decem- 
ber, 1907  (/.  C), 
S.  nigritulus,  Gyll.    Wood  Eaton  and  Cassington  ( W,  H,), 
S.  nitidiusculus,  Steph.    Ogley  Bog  ( fV,  H.). 
*S.  solutus,  Er.     OtmooT  {IV,  II,), 

S.  latifrons,  Er.     In  wet  tufts  of  grass ;  Yarnton  ;  Wytham  (/,  C), 
**Platystethus  alutaceus,  Thorns.     In  a  tuft  at  Yarnton ;  one  example, 

1 8th  April,  1907. 
^Oxytelus  insecatus,  Grav.     Under  stones  at  Gibraltar  Quarries ;  rare. 
O.  inustus,  Grav.     In  dung  ;  generally  common. 
••O.  fairmairei,  Pand.     This  hitherto  rare  little  species  has  been  taken 
not  uncommonly  in  moles*  nests  throughout  the  district  by  Mr.  J. 
Collins  and  myself. 
Tro£^ophloeus  rivularis,  Mots.   Taken  by  Mr.  Donisthorpe  ;  apparently 

not  rare. 
T,    elongatulus,    Er.     On  river-banks,  edges  of  ponds,  &c. ;    fairly 

common. 
T.  corticinus,  Grav.     In  flood-rubbish  at  Water  Eaton,  29th  December, 

1907(7.  C".). 
*Syntomium  aeneum,  Miill.    By  sweeping  on  the  roadside  near  Elsfield ; 

one  example,  17th  June,  1907. 
••Acidota  cruentata,  Mann.    One  example  of  this  rare  species  taken  by 
Mr.   Donisthorpe  in  my  company,   by  sweeping  at  Wytham  Park, 
8th  November,  1907. 
*Homalium  allardi,  Fairm.    In  manure-heap  near  Yarnton  ;  one  exam- 
ple, 27th  February,  1907. 
••H.  exiguum,  Gyll.    In  dead  rabbit  at  Tubney,  one,  25th  May,  1 907  ; 
also  by  sweeping  at  Summertown,  one,  7th  June,  1907. 

Family  Clambldse. 
Clambus  minutus,  Sturm.   In  garden  refuse  at  Summertown ;  common. 

Family  Silphidee. 
••Anisotoma  curta,  Fairm.    One  female  example  of  this  exceedingly 
rare  species  taken  by  sweeping  under  fir  trees  at  Tubney,  19th  October, 

♦•Agancophagus  cephalotes,  Schaum.   By  sweeping  at  Wytham  Park ; 
one  example,  13th  September,  1907  {II,  St,  J,  Donisthorpe), 

Family   Pselaphidsd. 
**P8elaphu8  dresdensis,   Herbst.      In  dead  leaves  at  Yarnton ;   one 
example,  24th  April,  1907. 

Family  Corylophid®. 
SericoderuB  latersdis,  Gyll.     In  garden  refuse ;  Summertown,  &c.,  not 
rare. 
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Family  PhalacrldflB. 

Olibnis  liquidns,  Br.    Taken  by  Mr.  Donisthorpe ;   not  rare  hj  sweep- 
ing at  Tubney,  &c 

Family  HlateridflB. 

*Hi8ter  merdarius,  Hoff.    In  starling's  nest  in  hoQow  fAm  near  Water 

Eaton;  three  examples,  May  and  August,  1907  (/.  C)- 
H.  carbonarius,  IlL    In  dung;   Water  Eaton,  Tuboeyi  &&»  not  rare 

(/.  C). 
^Mjrrmetes  piceus,  Payk.     In  nests  of  Formica  rltfii  at  Tnba^  ;   rare, 

late  autumn,  1907  (/.  C), 
*Acritu8  nigricomis,  Hoff.    By  sweeping  at  Wytham  Park  ;  one  esaa* 

pie,  19th  September,  1907. 

Family  NlttduUdflB. 

'Nitidula    quadripustulata,    Fab.      Found  commonly  at  Headington 

Wick  Copee  in  a  sheep's  skull  along  with  Ni  n^pes,  Jme^  1907 ; 

also  singly  by  sweeping  at  CothilL 
Soronia  punctatisBiQia,  111.    Taken  by  Mr.  Donisdiorpe  at  Cowley; 

also  at  sap  of  CVtwx-infested  oak  near  Sammertowtti  Jnly,  1907 

(/.  C). 
*MeUgethe8  nmbroaas,  Sturm.    ShotOYer(^.  JI.). 
M.  obscurus,  Er.    Shotover  (^.  ^.),  Tubney  (/.  C). 
*M«   solidus,   Sturm.     On  flowen  of  ffdumtAamum  vmigmm;  Wood 

Eaton  and  Tubney,  not  rare  (/.  C.) ;  Shotover  (W.  JST.). 
*Cryptarcha  imperialis,  F.    At  sap  of  Ctsus-oak.  near  SamoKftown ; 

one,  14th  July,  1907  (/.  C). 
*Rhlioph«gu8  cribrmtus,  QyU.    By  sweeping  at  Tabttey ;  oae  exaapk, 

8th  June,  1907. 

Family  MonotomidsD. 

*Monotoma  conicicoUis,  Aub^.  )  Not  uncommon  in  nests  of /^bnw^n^ 
•M.  formicetorum,  Thorns.        {     at  Tubney,  November,  1907  (/.  C). 

Family  Lathridiido. 

**Holoparamecu8  depressus,  Curt.  Mr.  J.  R.  le  B.  Tomlin,  of  Read- 
ing, informs  me  that  he  has  specimens  of  this  rare  insect  labelled 
**  Oxford,  common,  1891."  They  were  probably  taken  by  the  late 
Mr.  J.  W.  Shipp. 

Family  Cucujidse. 

'Lsemophlceus  ater,  OL     In  dead  broom-stump  at  Chawley,  with  Pkim- 
ophtkorus  rhododcutylusy  Marsh. ;  one  example,  19th  AprU,  1907. 

Family  Cryptophatfida. 
Cryptophagus  lycoperdi,  Herbst.    In  garden,  Observatory  St.,  Oxford 

**C  ruficomis,  Staph.    Under  decayed  ash  bark,  Wytham  Ptek;  ose 
example,  22nd  April,  1907. 
C.  distinguendus,  Sturm.    In  window  of  house,  Oxford  (W.  H,), 
C.  acutangulus,  Oyll.    In  manare-heap,  Yamton ;  tare,  March,  1907. 
C.  affinia,  Sturm.     In  cellar  of  house,  Oxfofd  (IV.  //,y 
**C8eno8celi8  pallida,  Woll.    By  sweeping  at  Tubney;  one  jesanple, 
8th  June,  1907. 
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Atomaria  fuscaU,  8ch.    ChilsweU  and  Wood  Eaton  iW,  ff,) 
A.  anaUs,  Br.    Oxford  City  ( fK  ^.). 
••Ephistemus  globosus,  WaltL    In  tufts  of  grass ;  Yarnton,  i8th  April, 
and  Radleji  27th  April.  1907,  singly. 

Family  Dermestldss. 

[Dermestes  vulpinus,  P.  An  entry  in  the  Rev.  F.  W.  Hope's  inter- 
leaved copy  of  Marsham's  ^'Entoniologia  Britannica,"  vol.  I.,  opposite 
p.  61 »  under  D,Umifaius^  F.,  evidently  refers  to  this  species:  **an 
vulpinus.  Taken  at  Oxford  in  iSai^*  (/'.  W.  If.).  The  insect 
will  almost  certainly  be  found  in  houses  and  stores  in  the  city.] 
*Anthreau8  varius,  F.    In  garden,  Oxford  {fV.  If,), 

Family  Soarabeid». 

Aphodius  borealis,  GylL    IsHp  (IT.  M.). 

Qeotrupes  mutator,  Marsh,    Generally  frequent,  especially  in  autumn. 

Family  Buprestldo. 

[**Aphaniaticn8  emarginatua,  F.  It  is  quite  possible  that  the  insect  from 
Bagley  Wood,  recorded  by  the  late  Mr.  J.  W.  Shipp  (Entom.  Mo. 
Mag.  vol.  XXXm  p.  15)  as  Aphanisticus  pusiUiis^  01.^  may  have  been 
the  above  species,  as  there  are  two  examples  of  A,  tmarginatus^ 
evidently  mounted  by  him,  in  the  collection  ot  British  Coleoptera  in  the 
Oxford  University  Museum  ;  and  another  specimen,  said  to  have  been 
taken  in  Bagley  Wood,  was  submitted  by  hmi  to  Mr.  G.  C.  Champion 
in  1893  for  determination.  A,  emargiMotus  was  introduced  as  a  British 
species  by  Mr.  Donisthorpe  on  numerous  examples  taken  in  the  Isle  of 
wight  (Lntom.  Record,  1903,  p.  265).  One  example  of  A,  pusillus 
was  taken  by  Mr.  Donisthorpe  in  my  company,  by  sweeping  at  Wjrtham 
Park  on  September  13th,  1907.] 

Family  Telephorid». 

"Oasytes  niger,  L.  On  flowers  oi  Matricaria  near  Radley ;  one  example, 
July  a9th,  19P7. 

Family  Anobiid». 

Anobium  paniceum,  L.  I  found  a  considerable  number  of  this  omni- 
vorous beetle  in  the  stuffing  of  a  dried  North  African  lizard  belonging 
to  Mr.  G.  C.  Druce,  May  30th,  1907,  and  have  also  picked  up  exam- 
ples in  Summertown. 

Family  Lamlidn. 

*Agapanthia  lineatocoUia,  Don.  This  fine  LongiCom  occurred  rather 
&eely  on  thistles,  Eupatorium  cannabinum^  etc,^  at  Ileadington  Wick 
Copse  on  June  aist  and  27th,  1907. 

Family  Braohidss. 

*Bnicha8  loti,  Payk.  On  Lotus  comiculatus^  etc, ;  sparingly  at  Cothill, 
June,  1907. 

Family  Ohrysomelidsd. 

Qalerucella  calmarienala,  L.  On  rushes  in  damp  places;  Tubney, 
pot  rare  (/.  C). 
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*Lofigitaniis  Ijrcopi,  Pondr.    Taken  bj  Mr.  DooisdKMpe. 
•L.  reichei.  All.     Ogler  Bog  (»^.  B.\ 
L.  peUacidus,  Pondr.    BeckleyC^^.  JET.). 
Crepidodera  rufipes,  L.     Bj  sweeping  in  earlj  smnmer ;   Wood  Eaton 

and  Kennington,  sparing  (/•  C.Y 
'Cassida  san«rauM>leiitn,  F.     Bj  sweepii^  at  Hcadington  VTick  Copae ; 
one  crai.iple,  27th  June,  1907. 

Family  TenebrionidflB. 
Tenebrio  obtciinis,  P.    Occasionally  in  houses,  shops,  &c,  in  the  cstj 

M.  H.  ff,). 
Onathocemt  comnttit,  P.    In  fowls'  com,  Oxford  {W,  ff.), 
Triboliiim  confosum,  Dnv.    Shotorer  (fF.  i7.). 

Family  MelandryidsB. 

^Orchesia  micant,  Panx.    Bred  in  numbers  from  hard  fongos  00  an  dm 
between  Islip  and  Bletchington,  Jone,  1907. 

Family  Pythida. 
[**Mycteni8  curculionoides,  F.  A  spedmen  of  this  carious  beetle, 
doabtfullj  indigenous  to  Britain,  is  recorded  by  the  late  Mr.  Sidney 
Olliff,  as  having  been  taken  by  Mr.  M.  Gunning  near  Oxford  in  or 
about  the  year  1882.  Cf.  Canon  Fowler's  **  British  Coleoptera," 
Tol.  IV.,  p.  57.] 

Family  MordellidSB. 
*Mordelll8tena  neuwaldeggiana,  Panz.     Marston  Ferry,  beaten  from 

willow,  one,  30th  June,  1907  (/.  C.) ;  Roddam  Island,  R.  Cherwcll, 

one  on  flowers  of  Spircta  Ulmariay  July  ist,  1 907. 
*M.  brevicauda,  Boh.    On  flowers  at  Headington  Wick  Copse ;    rare, 

June,  1907. 

Family  XylophilidsB. 

*Xylophilut  populneut,  Panx.    By  sweeping  under  elms ;  Snmmertown, 
two  examples,  June  7th,  1907. 

Family  CorCTilionicUe. 

*Rhinomacer  attelaboides,  P.      One  example  of  this  usually  northern 
species  taken  by  sweeping  under  fir  trees  at  Tubney,  iitb  May,  1907. 
*Apion  craccae,  L.     Shotover,  by  sweeping,  rare,  22nd  September,  1907 

(T:  H.  Beare). 
A.  subulatum,  Kirby.     By  sweeping ;    Banbury  Road  near  Kidlington, 

1st  August,  ipoy  (/.  C). 
•A,  dissimile,  Kirby.    On  Trifolium  arvense^  L.  (Hare's-foot  Trefoil)  at 
Tubney  ;  locally  common  ( W,  H),     Usually  a  coast  species. 
**A.  annulipes,  Wenck.     One  example  of  this  rare  species  taken  by 
Prof.  T.  Hudson  Beare  at  Shotover,  22nd  September,  1907. 
*A.  atomarium,  Kirby.     On  Thymus  serpyllum^  near  Stanton  St.  John 

(W.H.). 
A.    striatum,    Kirby.     On  furze  {JJlex  europaus)  ;    Tubney,  common 

(W,H,). 
A.  livescerum,  Gyll.     Cumnor,  June,  1906  {/,  C) ;   generally  common 

on  the  cultivated  Sainfoin  (OuobrychU  sa/wa). 
•A.  simile,  Kirby.    On  birch  at  Hen  Wood ;   sparingly  in  late  autumn, 
1906  and  1907  (^.  JI.). 
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*Polydni9U8  micmns,  F.  Wood  Eaton  ;  ont  example  by  beating,  June, 
1906  (/.C). 

tP.  flavipes,  De  <}.  On  aspens  and  poplars,  rare;  Bagley  Woo4» 
20th  May,  1907  ;  Wood  Eaton,  July,  1907  (J,  C), 

•Hypera  alteniana,    Steph.     By  sweeping  near  Marston  Ferry;    one 

example,  ist  July,  1907. 
Orypidius  equiseti,  F.     By  sweeping  at  Tuhney ;  one  example,  6th  Oc- 
tober, 1907  ( ^.  ^.). 

••Dorytomus  tremiilae,  Payk.  Single  examples  of  this  rare  spedes  have 
been  taken,  on  white  poplar,  at  Prattwell  Wood,  near  Islip,  23rd  June, 
by  Mr.  J.  Collins,  and  l?y  myself  by  sweeping  under  the  same  kind 
of  tree  at  Cothill,  12th  October,  I9©7. 

*D.  maculatas  v.  costirostriB,  Oyll.    On  aspens ;  Bagky  W«od,  rare, 

20th  May,  1907. 
Bagous  tenapestivus,  Herbst.    In  wtet  places ;  Yamton,  24th  April, 
and  Kennington,  29th  July,  1907. 

••Gymnetron  linarise,  Panz.    By  sweeping  in  grassy  lanes,  Cothill  and 

Tubney  ;  rare.  May  and  June,  1907. 
'**Anthonomu8  rosinse,  Des  Go^.  By  sweeping  at  Tubney ;  one  exam- 
ple, 1st  November,  1907. 
Cryptorrhynchus  lapathi,  L.  This  conspicuous  weevil  is  recorded  in 
the  Minute  Book  of  the  Oxford  University  Entomological  Society,  31st 
May,  1868,  by  Mr.  Pearce,  from  **  a  willow  bed  near  the  new  bathing 
place,"  presumably  on  the  Cherwell.  I  found  it  in  abundance  on 
June  7th,  1907,  on  osiers  at  Roddam  Island,  close  to  Marston  Ferry. 

*CeuthorrhynchQ8   hirtulus,   Germ.     By  sweeping  at  Tubney,  xBCt, 

6th  June,  1907  ;  Chilswell  and  Stanton  St.  John  (Vl.^.). 
**C.  pilosellus,  Gyll.     A  single  example  of  this  exceedingly  rare  species 
taken  in  a  sand-pit  at  Tubney,  iith  May,  1907. 

*Ceuthorrhynchidiu8  qnercicola,  Payk.  In  a  tuft  at  Water  Eatoa, 
singly,  2 1st  January,  1907  (/.  C). 

*C.  bamevillei,  Gr6n.  (chevrolati,  Bris.).  By  sweeping  Aek&kn 
mUUfoltum  at  Cothill;  rare,  nth  May,  1907. 

*Limnobaris  pilistriata,  Steph.  This  insect,  now  regarded  as  distinct 
from  L,  t,  album i  L.,  is  not  rare  at  Roddam  Island  and  elsewhere  on  the 
Cherwell. 

*Balaninu8  turbatus,  Oyll.    Marston  (W,  H.). 

Magdalis  pruni,  L.  By  sweeping  and  beating  in  early  summer ;  Bagley 
Wood,  Elsfield,  <kc.;  not  rare. 

Family  ScolytidsD. 

*Scolytus  pruni,  Ratx.    Taken  freely  by  Mr.  A.  H.  Hamm  in  a  dead 

apple  tree  in  his  garden,  Southfield  Road ;    Wolvercote,"  numerous 

dead  specimens  in  an  old  apple  tree,  26th  September,  1907. 
*S.    rugulosus,    Ratz.     Tubney,    by  sweeping,    ist    September,   1907 

(/.  C). 
Hylesinus  vittatus,  F.     Bagley  (^.  H.)\  Tubney,  flying,  30th  March, 

1907  {A,  H.  H.). 
*Cissophagus  hederse,  Schm.     By  sweeping  at  Elsfield ;  one,  21st  June, 

1907. 
Pityophthorus   pubescens,    Marsh.     By  sweeping  under  fir  trees; 

Tubney,  not  rare. 
*Xylocleptes  bispinus,  Dufts.    By  beating  old  stems  of  Clematis  Vitalba\ 

Gibraltar  Quarries,  several,  1st  June,  1907. 
•Tomicus  laricis,  F.     Under  bark  of  larch ;  Boar's  Hill  (W,  ff.). 
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***8tylopt  melittse,  Kirby.  The  winged  cf  of  this  extraordinary  insect 
has  been  taken  flying  in  the  Unirersity  Parks  by  Mr.  A.  H.  Hamm» 
who  also  finds  the  apterous  females  not  rarely  in  the  bodies  of  bees 
of  die  genos  Andrena, 

**Halictophaga8  curtitii,  Dale.  Also  found  (females  only)  by  Md 
Hamm,  parasitic  on  bees  of  the  genus  Halidus. 


Addenda. 

'Somas  diversus,  Aube.    In  old  manure-heap  at  Botley;  several  ez- 

amples,  12th  February,  1908. 
*Buthia  scydmsenoidet,  Steph.    With  the  preceding;  one  example. 
*8ilpha  tristis,  lU.    In  moss  at  Tubney ;  one,  15th  February,  I9C». 

(As  in  the  **  Preliminary  List,"  the  names  under  which  the 
species  are  here  recorded  are  those  used  in  Messrs.  Beare  and 
Donisthorpe*s  "  Catalogue  of  British  Coleoptera,"  dated  1904.) 

The  above  additions  to  our  Local  List  are  distributed  among 
the  primary  divisions  of  the  Coleoptera  as  follows : — 

Gbodbphaga 

Hydraobphaga 

Philhydrida 

Beachblytra 

Nbcrophaga 

Lamblucornbs 

Stbrnozi 


9  species. 

Malacodbrmata    ... 

2species. 

3     f> 

LONGICORNIA 

1     t> 

...       4     „ 

Phytophaga 

7     >. 

...      77     M 

Hbtbrombra 

8     .• 

..*      34     » 

Rhynchophora      ... 

33     » 

3          M 

Abnormal  CoLBOPTBRA   2     „ 

I     „ 

Total 

i83species. 

Making  a  grand  total  of  about  1,580  species  as  yet  recorded 
from  our  District. 


JAMES  J.  WALKER. 


20th  February^  igo8. 


Digitized  by 


Google 


27 


EXTRACTS  FROM  THE  PROCEEDINGS 

OF  THE 

ENTOMOLOGICAL   SOCIETY   OF   LONDON 

(April  4th— June  6th,  1906.) 


Wednesday,  April  4th,  1906. 

Mr.  A.  H.  Jones  exhibited  examples  of  butterflies  taken  by 
liim  last  year  in  Majorca  showing  injury  to  the  wings,  caused 
in  his  opinion  by  the  attacks  of  lizards.  He  remarked  that  a 
large  proportion  of  the  few  butterflies  met  with  in  the  island 
were  mutilated,  especially  at  the  posterior  part  of  the  hind- 
wings.  A  Gontpteryx  deopatra  and  a  Fararge  megaera  had 
semicircular  pieces  removed,  while  another  specimen  of  the 
latter  showed  that  quite  half  the  hind-wings  had  been  removed 
as  though  cut  by  a  pair  of  scissors. 

Dr.  G.  B.  LoNGSTAFF  observed  that  these  butterflies  appeared 
to  be  much  more  irregularly  treated  than  the  species  he  had 
noticed  to  be  similarly  attacked  in  India,  and  Mr.  W.  G.  Sheldon 
agreed  with  the  exhibitor  as  to  the  cause  of  the  damage, 
observing  that  it  was  unusual  where  he  had  collected  to  find 
insects  attacked  in  this  peculiar  way  where  lizards  did  not 
exist. 


Wednesday,  May  2nd,  1906. 

Commander  J.  J.  Walker  showed  fourteen  examples  of 
both  sexes  of  Hystrichopsylla  talpm,  Curtis,  the  largest  of  the 
British  fleas,  taken  in  the  nest  of  a  field-mouse  in  a  tuft  of 
grass  at  Grange,  near  Gosport,  Hants.,  on  March  28th,  last. 

Dr.  F.  A.  DiXET  exhibited  male  and  female  specimens  of 
the  African  Pierines  Belerwis  thysa,  Hopfl!,,  and  Mylothris 
agathina.  Cram.  He  drew  special  attention  to  the  fact  that 
the  resemblance  between  these  two  species,  which  Mr.  Trimen 
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speaks  of  as  ^*  deceptively  close  in  both  sexes,"  applies  mainly 
to  the  dry-season  phase  of  the  Bdenoii  and  not  to  the  wet. 
This,  he  observed,  was  well  illustrated  by  the  exhibit,  which 
included  wet  and  dry-season  examples  of  both  sexes  of 
B,  thy$a\  M,  agcUhina  showing  no  seasonal  change.  The 
resemblance  borne  by  the  male  Belenois  to  the  male  liylothm 
was  much  more  striking  in  the  dry-season  specimen  of  the 
former  than  in  the  wet;  and  while  the  dry-season  female 
B,  hysa  was  an  excellent  copy  of  the  female  M.  agathina,  it 
was  seen  that  the  usual  wet-season  form  of  the  same  sex  did 
not  mimic  the  Mylothri$  at  alL  These  facts  appeared  to  be 
significant  in  relation  to  the  comparative  scarcity  of  insect 
food  during  the  dry  or  winter  months,  and  the  consequent 
greater  liability  of  dry-season  forms  to  the  attacks  of  enemies. 
The  higher  need  for  protection  thus  experienced  by  the  dry- 
season  forms  had  been  clearly  shown  by  Professor  Poulton, 
who  had  found  in  the  principle  referred  to  an  explanation  of 
the  cryptic  garb  assumed  In  the  dry  season  by  several  species 
of  Precis  (Trans,  Ent.  Soc.  Lond.,  1902,  pp.  432-443).  Other 
examples  of  the  same  phenomenon  had  been  subsequently 
adduced  by  the  speaker,  who  had  also  brought  evidence  to 
show  that  it  was  especially  characteristic  of  the  female  sex 
(Ibid.,  1903,  pp.  155-158,  PL  vii.).  But  the  present  instance 
differed  from  all  these  in  the  fact  that  the  protection  enjoyed 
by  the  dry-season  phase  took  the  form  not  of  cryptic  colora- 
tion but  of  mimicry.  The  species  of  MyMhi'is  were  held  on 
good  grounds  to  be  distasteful,  and  Mr.  G.  A.  EL  Marshall 
had  expressed  the  opinion  that  B,  thy$a  was  a  Bateaian  mimic 
This  might  be  so,  but  the  speaker  rather  inclined  to  the  view 
that  the  resemblanoe  was  synaposematic.  In  either  case  the 
difference  between  the  seasonal  phases  with  respect  to  their 
approach  to  the  distasteful  model  was  undoubtedly  significant, 
and  he  thought  it  would  not  be  easy  to  find  an  explanation 
better  fitting  the  facts  than  that  just  offered. 

Mr.  H.  Eltringham,  M.A.,  F.Z.S.,  contributed  the  following 
paper  on  *'The  Late  Professor  Ptekard's  Pftper  on  the  Mark- 
ings of  Organisms."  In  the  absence  of  the  author,  Professor 
E.  B.  Poulton,  F.R.S.,  explained  the  drift  of  the  papa*,  and 
expressed  his  agreement  with  the  main  lines  of  argument : — 
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The  late  Professor  A.  T.  Packard  read  a  paper  before  the 
American  Philosophical  Society  on  December  2ndy  1904,  in 
which  he  criticised  at  some  length  the  Bates-Miiller  hypothesis 
of  mimicry.  The  paper  is  the  more  welcome  owing  to  the 
comparative  scarcity  of  literature  dealing  with  the  subject 
from  an  antagonistic  point  of  view.  Since  the  promulgation 
of  the  presently  accepted  theories  of  mimicry  and  protective 
resemblance  the  subject  has  made  very  considerable  progress. 
Whilst,  however,  the  strongest  supporters  of  the  Bates- 
Miiller  theories  have  lost  no  opportunity  of  publishing  facts 
corroborative  of  the  general  principles  which  they  uphold, 
the  opponents  of  these  views  have  for  the  most  part  contented 
themselves  with  a  kind  of  passive  disagreement,  usually 
treating  the  whole  subject  with  a  species  of  airy  contempt, 
sometimes  putting  forward  somewhat  vaguely  formulated  ob- 
jections, but  in  no  case,  so  far  as  I  have  been  able  to  ascertain, 
bringing  forward  any  really  satisfactory  hypothesis  on  which 
to  base  an  explanation  of  those  phenomena  for  which  the 
Bates-Miiller  theories  seek  to  account.  Nor  does  the  paper  in 
question  remove  this  latter  defect.  The  main  conclusion  is 
that  the  instances  of  resemblance  which  have  been  noted 
amongst  organisms  are  due,  not  to  any  tendency  of  an  un- 
protected species  to  resemble  for  its  own  benefit,  a  protected 
form,  but  to  the  biological  environment  of  the  species  con- 
cerned. ''Sunlight  or  excessive  contrasts  of  light  and  shade 
combined,  moisture  and  dryness,  differences  in  environment  or 
other  climatic  causes  as  affecting  the  amount  and  distribution 
of  pigment."  It  is  as  a  student  of  the  so-called  mimicry  in 
butterflies  endeavouring  to  be  as  impartial  as  a  deep  interest 
in  the  subject  will  allow,  that  I  wish  to  deal  with  Professor 
Ptekard's  paper,  and  the  object  of  the  following  remarks  is  to 
show  that  the  difficulties  in  the  way  of  accepting  that  author's 
arguments  against  the  Bates-Miiller  theories  are  at  least  as 
great  as  those  which  beset  their  would-be  upholders,  and 
that  whilst  the  paper  is  deserving  of  the  greatest  attention 
as  being  one  of  the  few  lengthy  and  carefully  compiled 
criticisms  of  what  Dr.  Sharp  describes  as  the  "fashionable 
theories,"  it  at  the  same  time  falls  short  of  the  one  essential 
of  providing  a  really  satisfactory  alternative. 
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In  his  introductorj  remarks  Professor  Packard  compares 
the  observed  cases  6f  mimicry  between  butterflies  with  the 
resemblance  of  a  zebra  to  an  antelope  or  that  of  the  *'  spotted 
leopard  of  the  Old  World  "  to  the  '*  jaguar  and  ocelot  of  the 
New  World,  their  habits  and  environment  being  the  same." 
But  surely  the  cases  are  not  analogous.     No  one  has  ever 
attributed  the  resemblance  between  a  leopard  and  a  jaguar  to 
the  pattern  of  either  animal  being  protective  by  reason  of  its 
resemblance    to  the  other.      The  spotted   appearance  of  a 
leopard  and  an  ocelot  is  no  doubt  a  case  of  what  Professor 
Poulton    has    described    as    "  8yncr3rptic ''    coloration,   each 
animal  being  concealed  by  resembling  the  same  thing,  and 
such  a  case  is  of  the  same  nature  as  the  remarkable  resem- 
blance of  the  under-side  of  many  butterflies  to  dead  leaves. 
The  only  difference  being  that  in  the  case  of  the  butterflies  the 
syncryptic  coloration  is  protective,  whereas  in  the  leopard  and 
similar  animals  it  is  probably  aggressive.     Neither  form  of 
coloration  comes  under  the  head  of  Batesian  or  Hiillerian 
resemblance.     Following  on  these  remarks,  we  are  told  that 
**  what  has  been  understood  as  protective  mimicry,  in  the 
sense  of  Bates  and  of  Miiller  and  their  followers,  has  a 
precarious  basis.''    But  the  resemblance  of  an  animal  to  its 
inanimate  surroundings  is  not  at  all  '*  what  has  been  under- 
stood as  protective  mimicry,  in  the  sense  of  Bates  and  of 
Miiller  and  their    followers.''      Professor    Packard  further 
maintains  that   ''the  Bates-Muller  hypotheses  are  seriously 
undermined  by  the  fact  that  the  wings  of  insects  were,  as 
early  as  the  Carboniferous  period,  striped    or  barred  and 
spotted  long  before  birds  ever  appeared."     I  cannot  how- 
ever see  that  this  affects  the  Bates-Miiller  hypotheses  at  alL 
Such  stripes,  bars  and   spots  may,  for  all  we  know,  have 
been  cryptic  or  epigamic,  but  this  would  not  preclude  the 
ultimate  development    either  of    sematic   or  pseudosematic 
coloration. 

It  will  be  as  well  here  to  recall  the  fact  that  Professor 
Packard  entirely  misunderstood  what  is  generally  known  as 
**  Miiller's  hypothesis."  Put  very  shortly,  Miiller's  suggestion 
was  that  butterflies  belonging  to  different  genera,  both  dis- 
tasteful, might  come  to  resemble  one  another  so  that  the 
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general  sacrifice  to  the  inexperience  of  insectivorous  enemies 
would  be  divided  between  them. 

This  theory  was  published  in  1879.  Nine  years  previously 
Miiller  had  made  a  tentative  suggestion  that  the  resemblance 
between  protected  genera  had  been  brought  about  by  sexual 
selection.  It  is  this  theory  which  Darwin  described  as 
"  rather  too  speculative  to  be  introduced  into  my  book,"  and  it 
is  also  the  theory  which  Professor  Packard  regarded  as  the 
accepted  Mullerian  hypothesis.  The  error  has  been  very  fully 
pointed  out  by  Professor  Meidola  in  a  letter  to  "Nature** 
published  in  November  1905,  and  materially  afPects  the  vahie 
of  Professor  Packard's  criticisms. 

Mr.  Abbot  H.  Thayer's  view  that  the  colours  of  animals  are 
such  as  to  cause  the  creature  to  cease  to  appear  at  all,  appears 
to  be  merely  a  universal  application  of  the  theory  of  cryptic 
coloration.  Instances  of  cryptic  coloration  are  too  common  to 
admit  of  any  doubt  whatever,  but  to  maintain  that  every 
animal  is  coloured  for  concealment  appears  to  me  to  be  too 
much  of  a  generalization.  Probably  few  would  deny  that 
warning  colours  are  exhibited  by  many  stinging  insects,  dis- 
tasteful caterpillars  and  other  o£Eensive  creatures,  to  take  only 
the  insects  alone.  Mammals  and  reptiles,  however,  are  also 
known  to  exhibit  warning  colours,  as  for  instance  the  skunk  with 
its  white  tail,  the  coral  snake,  and  certain  brightly  coloured 
frogs  described  in  Mr.  Belt's  ''Naturalist  in  Nicaragua." 
The  warning  colours  exhibited  by  certain  caterpillars  have 
formed  the  subject  of  much  experiment  by  well-known  inves- 
tigators, and  all  are  agreed  that  insect-eating  animals  refuse 
those  larv89  which  possess  conspicuous  coloration. 

Professor  Packard  next  proceeds  to  emphasize  the  paucity 
of  evidence  on  which  rests  the  theory  that  insectivorous  birds 
are  the  principal  agents  of  natural  selection  in  Lepidoptera. 
Here  I  feel  myself  bound  to  agree  that  the  recorded  instances 
of  butterflies  forming  the  staple  food  of  birds  are  few  and  far 
between.  It  would  at  first  sight  appear  that  if  birds  are  really 
the  principal  cause  of  modification  in  the  markings  of  butter- 
flies' wings  there  ought  to  be  no  necessity  for  the  supporters 
of  the  Bates-MUller  theories  to  be  obliged  to  seek  out  instances 
of  birds  eating  butterflies.     It  should  be  generally  recognized 
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that  birds  do  actually  destroy  butterflies  in  large  numbers,  but 
on  the  other  hand  most  experienced  collectors  seem  agreed 
that  the  sight  of  a  bird  even  chasing  a  butterfly  is  of  rare 
occurrence.  One  point,  however,  is  frequently  overlooked 
alike  by  the  supporters  and  opponents  of  the  Bates-Miiller 
theories,  viz. — that  it  is  not  to  be  expected  that  any  of  the 
full-grown  and  experienced  birds  will  be  frequently  observed 
catching  butterflies,  since  they  have  already  learned  to  avoid 
the  distasteful  species  and  incidentally  their  imitators.  Only 
the  young  birds  will  attack  and  experiment  with  distasteful 
and  edible  kinds  alike,  and  since  on  the  one  hand,  young  birds 
are  notably  retiring  and  inconspicuous  and  furthermore  will 
speedily  learn  that  butterflies  are  unprofltable  prey,  it  is  not 
to  be  wondered  at  that  birds  are  not  universally  observed  to 
be  butterfly  eaters. 

Many  common  occurrences  in  nature  are  exceedingly  diffi- 
cult to  observe,  and  it  would  seem  at  least  possible  that  the 
destruction  of  butterflies  by  young  birds  is  carried  on  to  a  far 
greater  extent  than  would  appear  from  casual  observation. 
The  evidence  adduced  by  Professor  Packard  is  to  some  extent 
contradictory,  and  whilst  some  of  the  observers  assert  that 
they  have  never  seen  butterflies  attacked  by  birds,  others 
again  mention  numerous  cases  of  this  form  of  destruction. 
Instances  are  given  of  butterflies  being  eaten  by  birds  in 
North  America,  India,  Ceylon,  ^Burmah,  Natal,  etc.,  but  it 
must  be  acknowledged  that  the  evidence  on  this  head,  and 
upon  which  undoubtedly  rest,  to  a  great  extent,  the  Bates- 
Miiller  theories,  is  by  no  means  so  complete  as  is  desirable  for 
their  thorough  establishment. 

Professor  Packard  then  proceeds  to  discuss  the  case  of 
Anosia  plexippus^  which  is  usually  considered  to  be  a  dis- 
tasteful species  mimicked  by  Limenitis  dieippus.  Evidence  of 
the  edibility  or  otherwise  of  Limenitis  is  wanting,  but  judging 
by  the  abundance  of  individuals  and  slow  flighty  it  may  be 
regarded  as  a  protected  genus.  As  regards  Anosia  plexippuSy 
the  evidence  adduced  certainly  goes  to  show  that  the  insect  is 
distasteful,  since  in  one  case  the  insect  was  caught  but  not 
eaten,  and  in  the  second  was  refused  with  apparent  signs  of 
disgust  after  dose  inspection.    The  statement  further  adduced 
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that  Ltmenitis  diaippus  has  never  been  seen  to  be  attacked, 
goes  to  confirm  the  conclusion  that  it  is  also  inedible. 

Professor  Packard  -then  proceeds  to  give  the  observations  of 
Mr.  Finn  given  in  his  ''Contributions  to  the  Theory  of 
Warning  Colours  and  Mimicry."  Little  need  be  said  here 
on  the  subject  of  these  experiments,  except  to  quote  Mr.  Finn's 
final  conclusions:  ''That  many,  probably  most,  species  (of 
birds)  dislike,  if  not  intensely,  at  any  rate  in  comparison  with 
other  butterflies,  the  'wamingly  coloured'  DanainsSf  Acrsta 
violxy  Delias  eucharia  and  Fapilio  aristdochiss ;  of  these  the 
last  being  the  most  distasteful,  and  the  Danainx  the  least  so." 

In  the  paper  under  discussion  considerable  space  is  devoted 
to  enumerating  instances  of  birds  eating  butterflies  both 
under  natural  conditions  and  in  captivity,  and  the  general 
impression  to  be  gained  from  the  expressed  opinions  of  the 
various  authorities  quoted  may  be  summed  up  in  the  state- 
ment that  whilst  some  birds  in  the  wild  state,  and  many  in 
captivity,  show  a  marked  appetite  for  butterflies,  observations 
of  instances  of  the  destruction  of  the  latter  by  the  former  are 
of  rare  occurrence. 

It  should  not  be  however  forgotten  that  where  evidence 
of  such  destruction  has  been  systematically  sought  it  has  been 
found  to  be  plentiful,  and  I  would  refer  those  interested  to 
the  very  extensive  work  in  this  direction  which  has  been 
carried  out  by  Mr.  G.  A.  K.  Marshall  in  South  Africa,  a  full 
description  of  which  has  been  given  in  the  joint  communica- 
tion of  that  author  and  Professor  Poulton,  and  published  in 
the  Transactions  of  this  Society  for  1902. 

There  is,  however,  one  aspect  of  the  matter  which  the 
writer  does  not  remember  to  have  been  previously  put  forward, 
and  that  is  the  possible  value  of  the  force  of  example  amongst 
birds.  It  is  well  known  that  young  birds  are  to  some  extent 
trained  by  the  example  of  their  parents  in  many  matters 
which  make  for  their  ultimate  success  in  the  battle  for 
existence.  They  may  and  probably  do  indulge  in  much 
experimental  tasting,  but  the  extent  of  such  action  may  to  a 
great  extent  be  curtailed  by  the  example  of  the  parents  in 
selecting  more  satisfactory  food  than  butterflies  in  their 
present  condition    afford.      Such   a   state    of    affairs   would 
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minimize  the  present,  or  in  some  cases  the  local  destruction 
of  butterflies  hj  birds,  and  consequently  also  the  number  of 
observed  cases  of  such  destruction,  but  it  would  not  preclude 
the  possibility  that  a  much  more  extensive  process  of  selection 
took  place  amongst  butterflies  in  earlier  times.  In  other 
words  the  balance  of  nature  is  now  maintained  by  other  and 
▼arious  agencies  acting  in  concert  with  the  now  much-reduced 
influence  of  insectivorous  birds,  and  we  are  present  now  only 
to  see  a  state  of  affairs  brought  about  by  agencies  which  have 
become  considerably  modified  in  their  relative  influences. 

It  will  probably  be  immediately  pointed  out  that  if  the 
selectiye  influence  of  birds  is  not  as  great  as  ever  it  was  the 
well-known  tendency  of  reversion  to  ancestral  forms  would 
tend  to  do  away  with  mimicry,  and  that  only  by  constant 
pressure  of  selective  forces  can  mimetic  resemblance  be  main- 
tained. But  is  there  any  evidence  that  mimicry  amongst 
butterflies  is  at  present  more  extensive  and  complete  than  it 
has  ever  been  before!  Have  we  any  right  to  say  that  all 
cases  of  imperfect  mimicry  are  in  process  of  being  perfected 
and  not  undergoing  reversion?  I  have  never  been  satisfied 
that  the  white-winged  form  of  Hypolimruu  misippus  is  really 
a  mimic  of  the  cUcippuB  variety  of  Danaia  chryHppui,  ex- 
tremely attractive  as  the  suggestion  undoubtedly  is.  One 
cannot  forget  that  the  male  misippus  has  large  white  patches, 
and  the  lack  of  geographical  coincidence  between  aleippus  and 
mUippua  is  much  against  the  mimetic  theory.  The  aleippus 
form  may  be  also  a  reversion,  or  it  may  be,  as  suggested 
by  Professor  Poulton,  an  effort  towards  more  coDspicuons 
coloration.  If  such  be  the  case,  we  have  here  an  instance  of 
accidental  resemblance,  a  phenomenon  which  I  cannot  but 
believe  does  occasionally  occur.  Such  a  suggestion  will 
probably  be  looked  upon  with  disfavour  by  keen  supporters 
of  Bates's  hypothesis,  but  I  do  not  see  that  that  hypothesis 
loses  anything  by  the  admission  that  every  case  of  resemblance 
is  not  necessarily  true  mimicry.  Many  other  cases  of  im^ 
perfect  resemblance  might  be  cited  which  can  just  as  easily 
be  regarded  as  instances  of  partial  reversion  as  of  incomplete 
development.  I  do  not  necessarily  insist  on  the  theory  that 
birds  have  partially  ceased  to  be  a  selective  force  acting  on 
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butterflies,  but  I  do  saggest  that  even  if  it  be  proved  that 
they  are  not  so  now,  it  hj  no  means  follows  that  they  never 
were. 

It  may  be  further  objected  that  if  the  selective  force  of 
birds  is  no  longer  as  strong  as  it  was,  what  influence  main- 
tains those  accurate  cases  of  mimicry  with  which  we  are  all 
familiar  1  To  this  one  may  reply  that  we  are  ignorant  of  the 
rekUive  power  of  the  forces  which  guide  development.  So 
long  as  existence  depended  upon  favourable  variation,  sexual 
selection  may  have  been  too  weak  to  prevent  such  variation. 
Sexual  selection  may,  however,  be  sufficient  in  some  species 
to  maintain  facies  which  have  been  perfected  through  long 
periods  of  evolution.  Such  suggestions  are  merely  specu- 
lative, but  they  may  serve  to  remind  those  who  would  lay 
down  laws  for  mimetic  development,  how  complicated  both  in 
their  nature  and  in  their  effect,  are  the  influences  which  guide 
the  course  of  evolution. 

In  discussing  the  Batesian  and  Milllerian  theories.  Prof. 
Packard's  paper  lays  much  stress  on  the  explanation  that 
resemblance  between  butterflies  is  due  to  convergence  brought 
about  by  similarity  in  their  surroundings.  Thus  we  read — 
**  From  the  facts  regarding  these  local  varieties  thus  stated 
by  Bates,  we  seem  warranted  in  ascribing  the  mimetic  re- 
semblance to  convergence,  or  exposure  to  the  same  conditions 
of  light,  heat,  moisture,  etc.,  affecting  all  the  individuals  of  a 
variety  simultaneously  rather  than  to  what  is  vaguely  called 
natural  selection."  And  again — ''  The  colour  and  markings 
of  animals  in  general  are  primarily  due  to  the  action  of  light 
and  the  colour  of  the  environment  or  background.  To  sup- 
pose that  in  the  case  of  butterflies  alon«  the  colours  of  the 
mimics  are  due  to  the  attacks  of  birds,  whereas  remarkably 
few  butterflies,  as  we  have  seen,  are  ever  eaten  by  them,  is  a 
cause  so  inadequate,  so  limited  in  its  scope  and  so  one-sided, 
that  it  is  no  wonder  the  hypothesis  has  so  many  opponents." 
In  these  observations,  we  seem  again  to  have  the  idea  of 
climatic  influence,  and  it  appears  to  me  to  be  desirable  here 
to  quote  the  words  of  IVofessor  Poulton  in  his  paper  read 
before  the  linnean  Society  in  March  1898 — ''There  is 
something  attractive  and  plausible  in  the  suggestion  that  the 
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strong  mutual  resemblance  within  a  group  of  butt^^es  of 
diflferent  genera  and  sub-families,  inhabiting  a  single  locality, 
are  due  to  the  direct  action  of  peculiar  local  physical  or 
chemical  influences ;  but  the  suggestion  loses  all  its  attract- 
iveness when  it  is  applied  to  the  resemblance  betwe^i  a  spider 
and  an  ant  or  a  moth  and  a  wasp,  and  yet  few  could  bring 
themselves  to  believe  that  the  resemblances  which  are  here 
contrasted  have  been  built  up  by  two  entirely  different  sets 
of  forces."  In  another  part  of  the  same  paper,  Professor 
Poulton  points  out  the  very  different  conditions  under  which 
the  larval  stages  of  mimetic  insects  undergo  their  develop- 
ment. Thus  the  larva  of  the  drone  fly  lives  on  putrefying 
animal  matter,  "a  food  as  diflerent  as  possible  from  that  pro- 
vided for  the  larval  bee,''  and  we  are  reminded  that  *'  when 
the  imago  emerges  from  the  pupa  and  its  expanded  wings 
have  dried,  nothing  that  it  will  eat  or  endure  henceforward 
produces  any  further  effect  upon  its  colours  or  patterns. 
Hence  identity  of  food  and  condition  during  the  final  stage 
cannot  be  of  any  assistance  to  the  interpretation  of  mimicry." 

Professor  Packard  further  proceeds  to  point  out  that  Inri^t 
colours  are  not  invariably  associated  with  a  nauseous  taste  or 
smell,  but  surely  a  negative  ^t  of  this  kind  does  not  in  any 
way  invalidate  the  theory  of  warning  colours.  The  fact  that 
certain  nauseous  insects  have  not  developed  warning  colours 
does  not  appear  to  show  that  the  bright  colours  of  other 
nauseous  insects  are  not  of  a  warning  nature,  neither  does  the 
fact  that  certain  inedible  moths  have  no  mimics  materially 
affect  the  question. 

There  is  fairly  conclusive  evidence  that  inedible  species  of 
butterflies  adopt  for  the  most  part  a  slow,  negligent  form  of 
flight.  This  habit^  which  has  probably  arisen  through  im- 
munity from  pursuit,  also  serves  to  display  those  colouis 
which  are  supposed  to  be  of  a  warning  nature.  It  is  a  re- 
markable fact  that  mimetic  species,  though  belonging  to 
genera  which  ordinarily  fly  quickly,  also  exhibit  the  same 
carelessness  of  pursuit.  This  latter  fact  is  referred  to  in 
Professor  Packard's  paper,  and  it  is  even  suggested  that 
climatic  or  local  causes  may  be  sufficient  to  account  for  a 
change  in  the  mode  of  flight.     I  cannot  but  think  that  such  a 
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suggestion  is  carrying  the  climatic  theory  to  a  somewhat  un- 
warrantable length.  We  are  next  reminded  of  Eisig's  sug- 
gestion that  "those  bright  colours  of  animals  which  have 
hitherto  been  regarded  as  of  warning  significance,  are  merely 
the  substance  or  secretions  which  confer  the  unpleasant  taste, 
and  that  therefore  Wallace's  older  interpretation  is  unneces- 
sary and,  in  fact,  erroneous."  Now  we  have  already  been 
told  that  the  existence  of  very  inconspicuous  animals  of  a 
highly  distasteful  nature  is  an  argument  against  the  theory  of 
warning  colours,  and  yet  in  the  next  breath  a  theory  is  quoted 
which  to  be  adequately  supported  would  require  that  these 
highly  distasteful  insects  should  also  be  highly  coloured. 

At  the  end  of  the  next  section  the  author  discusses  the  case 
of  the  brightly  coloured  Nicaraguan  frog  which  I  mentioned  in 
the  earlier  portion  of  my  remarks.  Whilst  allowing  that  the 
frog  is  inedible  and  that  its  gay  colours  have  taught  the  birds 
to  avoid  it,  it  is  maintained  that  the  cause  of  the  bright  colours 
has  been  exposure  to  the  bright  sunlight  and  consequent 
excessive  pigmentation.  On  this  supposition  the  bright  colours 
would  have  been  developed  just  the  same  had  the  creature  been 
of  an  edible  species,  except  that  such  colours  would  have  soon 
resulted  in  the  animal's  entire  extinction.  It  is  therefore 
merely  accident  that  the  bright  colours  and  inedible  qualities 
co-exist.  I  am  prepared  to  submit  that  in  one  or  two  isolated 
cases  such  an  accident  might  be  possible ;  for  the  sake  of  argu- 
ment I  would  even  go  so  far  as  to  allow  that  in  the  case  of 
the  frog,  the  co-existence  of  bright  colours  and  inedibility  is 
accidental,  or  the  result  of  climatic  conditions,  or  even  that  the 
inedible  qualities  are  the  sov/rces  of  the  bright  colouring.  Then 
for  the  sake  of  further  argument  let  us  suppose  that  all  such 
cases  have  arisen  from  one  of  these  causes,  and  we  are  faced 
with  the  dif&culty  that  FapUto  merope,  for  instance,  can  produce 
from  one  batch  of  eggs  the  typical  male,  and  the  trophanitUf 
eenea,  and  the  black  and  white  forms  of  female,  all  entirely 
different  in  appearance,  the  females  not  resembling  the  males 
in  the  least,  and  each  closely  resembling  a  common  inedible 
Danaid,  all  of  which  surprising  and  varied  results  are  achieved 
by  either  accident,  similar  climatic  conditions,  or  distasteful 
pigments  of  the  existence  of  which  there  is  no  evidence.     I 
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must  confess  that  I  find  it  harder  to  believe  all  this  than  that 
birds  either  do  or  once  did  exercise  a  powerful  selective 
influence  over  butterflies.  The  question  of  snakes  is  next  con- 
sidered. In  Brazil,  we  are  told  that  eight  species  of  harmless 
snakes  mimic  the  same  number  of  species  of  Elape.  Then,  as 
if  to  counterbalance  this  unfortunate  evidence,  it  is  pointed 
out  that  three  harmless  genera  mimic  the  poisonous  genera  and 
the  kUter  prey  on  the  former,  so  that  thej  are  not  protected 
except  from  birds.  But  surely  whilst  being  protected  from 
birds  and  mammals,  they  are  protected  from  their  poisonous 
enemies  by  their  resemblance  to  them,  unless  the  poisonous 
ones  prey  on  each  other.  The  case  is  a  complicated  one,  and 
appears  to  exhibit  protective  and  aggressive  resemblance 
respectively  in  the  two  genera,  but  brought  about  by  the  same 
means.    The  balance  of  nature  has  been  reduced  to  a  fine  point. 

In  the  next  section  the  author  cites  a  case  in  which  a  brown 
EuplcMf  a  Danais,  and  a  fft/polimnas^  all  much  alike,  are 
observed  to  fly  together.  Mr.  G.  F.  Mathew  maintains  that 
all  these  three  genera  are  avoided  by  birds,  and  the  case  is 
given  as  one  to  which  the  Miillerian  theory  is  therefore  inap- 
plicable. I  cannot  help  thinking,  however,  that  the  case  is  one 
to  which  the  Miillerian  theory  precisely  applies,  and  the  para- 
graph only  goes  to  confirm  Professor  Meldola's  contention 
that  Professor  Packard  did  not  understand  the  Miillman 
hypothesis  at  all. 

The  remainder  of  the  paper  is  devoted  to  an  able  and  inter> 
esting  discussion  on  the  origin  of  the  markings  of  mammal^ 
the  efEect  of  the  blending  of  colours  when  the  animals  are  in 
motion,  and  other  matters.  Deeply  interesting  as  this  pcxtion 
is,  it  hardly  bears  on  the  case  of  butterfly  mimicry.  Animals 
which  develop  their  external  attributes  of  colour  and  markings 
under  the  life-long  influence  of  light  and  shade,  colours  which 
are  for  the  most  part  cryptic,  though  presumably  developed  by 
natural  selection,  cannot  be  compared  to  creatures  which  reach 
full  colour  and  pattern  development  in  an  hour  or  so  aft^* 
emerging  from  the  pupa,  and  which  moreover  can  produce 
such  diverse  forms,  as  for  instance  the  male  and  female 
ffypolimnas  mieipptUf  from  the  same  batch  of  larvas  fed  and 
pupated  under  the  same  physical  conditions. 
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In  conclusion^  I  trust  it  will  not  appear  to  be  an  act  of  pre- 
sumption on  my  part  to  attempt  to  criticise  the  work  of  the 
eminent  naturalist  whose  loss  we  must  all  deplore.  I  am  well 
aware  that  an  amateur  naturalist  like  myself  has  not  the 
opportunity  of  making  the  extensive  and  careful  researches 
which  have  made  the  writings  of  our  prominent  scientists  such 
magnificent  records  of  devotion  to  their  work. 

The  remarks  I  have  here  ventured  to  make  are  merely  the 
expression  of  the  thoughts  which  have  occurred  to  me  in  a 
humble  endeavour  to  arrive  at  sound  conclusions  on  a  most 
complicated,  difficult,  and  deeply  interesting  subject. 

For  some  years  I  have  been  making  a  special  study  of  the 
most  interesting  forms  of  mimetic  resemblance,  more  particu- 
larly amongst  the  African  Rhopalocera,  and  I  have  invariably 
been  much  touched  by  the  ready  assistance  which  has  been 
afforded  me  even  by  those  prominent  workers  with  whom  I 
am  acquainted  only  by  correspondence,  and  it  will  always 
be  my  desire  to  reciprocate  in  every  way  which  lies  in  my 
power.  It  is  therefore  with  these  thoughts  in  my  mind  that 
I  should  wish  my  remarks  on  Professor  Packard's  paper  to  be 
regarded  in  tlie  light  of  a  friendly  discussion  on  a  subject  of 
mutual  interest,  and  not  in  any  way  a  criticism  of  the  personal 
views  of  a  naturalist  whose  work  must  ever  command  the 
respect,  both  of  those  whose  attainments  entitle  them  to 
rank  with  him  in  eminence,  and  also  of  those  who,  like 
myself,  are  of  the  humbler,  though  I  trust  not  less  faithful 
workers. 

Finally,  I  would  gratefully  acknowledge  the  help  I  have 
received  from  Professor  Poulton,  who  has  very  kindly  fur- 
nished me  with  references  and  data  which  have  been  of  great 
asdstance  in  the  preparation  of  the  foregoing  remarks. 


Wednesday,  June  6th,  1906. 

Dr.  F.  A.  DiXET  exhibited  specimens  of  eight  species  of 
Pierine  butterflies,  and  remarked  on  them  as  follows  : — 

**  It  is  well  known  that  many  kinds  of  butterflies,  especially 
Pierines,  are  in  the  habit  of  congregating  in  large  numbers  on 
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damp  patches  of  soil  for  the  sake  of  absorbing  the  moisture. 
This  phenomenon  occurs  to  some  extent  in  temperate  regions, 
but  it  is  in  tropical  and  sub-tropical  districts  of  both  the  old 
and  the  new  world  that  the  size  and  frequency  of  such 
assemblages  have  attracted  most  attention.  Mr.  Distant 
(•Rhopalocera  Malayana/  1882-1886,  pp.284,  285)  has  brought 
together  several  instances  from  the  experience  of  various 
travellers,  and  many  others  are  on  record.  By  the  kindness 
of  Professor  Poulton  I  am  able  to  show  representative 
examples  of  153  specimens  captured  under  these  conditions 
by  Mr.  0.  A.  Wiggins,  a  well-known  official  of  the  British 
East  African  Protectorate,  to  whom  Science  is  indebted  for 
the  fine  collection  of  Rhopalocera  from  Uganda  lately  described 
by  Mr.  Neave  (*Novitat.  Zoolog.,'  vol.  XI,  1904).  Mr.  Wiggins's 
note  to  the  series  represented  by  the  exhibit  is  as  follows  :— 

"  *  All  these  (over  150)  were  caught  in  one  sweep  of  the  net 
over  a  pool  within  a  few  yards  of  the  Ripon  Falls,  Jinja,  Lake 
Victoria  Nyanza,  by  C.  A.  Wiggins,  on  Feb.  2,  1906.' 

"  The  catch  consists  entirely  of  Pierines  of  the  two  genera 
Pinacopteryx  and  Belenois.  Eight  species  are  represented,  the 
numbers  being  as  follows  : — 

Pinacopteiyx  vidua,  ButL 104 

,,            jP^ea,  Boisd.  (northern  form)     .        .  17 

„             lUiana,  Qrose  Smith    ....  5 

Bdenois  sdUucis,  But! 1 

„       subeida,   Feld.  (form  instabilis  ButL)  .        .  8 

„       formosa,  Butl 12 

„      giduM,     Qodt 1 

„      $ever%iuiy  Oram,  (form  hoguemns,  Feld.)        .  5 

Total  •  ...  153 
"  Every  one  of  the  153  specimens  is  a  male.  The  B.  gidica 
is  of  the  '  wet-season'  form,  the  others  are  all  more  or  less  'dry. 
The  great  preponderance  of  P.  vidua  is  noticeable,  as  is  also 
the  generally  good  condition  of  most  of  the  specimens  making 
up  the  somewhat  significant  figure  of  the  total." 

In  answer  to  questions.  Dr.  Dixey  said  that  he  had  no 
further  information  from  Mr.  Wiggins  than  that  which  he 
had  already  given.  He  should  be  disposed  to  infer  from  tbe 
words,  "caught  in  one  sweep  of  the  net  over  a  pool,"  that 
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the  butterflies  were  disturbed  while  drinking,  and  the  net 
dashed  among  them  just  as  they  were  taking  wing.* 

Professor  E.  B.  Poulton,  F.R.S.,  communicated  some  notes 
on  Natal  butterflies  which  he  had  received  from  Mr.  Geo.  H. 
Bum,  of  Weenen.  This  naturalist,  writing  January  19,  1905, 
stated  that  he  had  that  week  returned  from  a  trip  down  the 
Tugela  Valley,  during  which  he  had  spent  about  ten  days  in 
the  valley  of  its  tributary,  the  Umhlangane  River,  about 
thirty-five  miles  from  Weenen.  "  While  there,"  he  wrote,  "  I 
obtained  many  good  specimens,  amongst  others,  loUma  pcUlene, 
aphfutoides,  bawkeri  and  iidus;  Aphnssus  [Spindasis]  manlikazi, 
ella,  phanea  and  [Charoselas]  paeudozeritis ;  Ccenyra  hebe  and 
AxioeercM  amnomga.  I  was  particularly  pleased  to  get  aphrmaides, 
which  is  very  rare.  About  ten  years  ago  I  captured  a  few 
about  thirty  miles  higher  up  the  Tugela.  This  is  the  first  time 
I  have  seen  (7.  hsbe  in  life.  I  fancy  it  must  be  very  local.  All 
the  species  I  have  mentioned,  and  many  other  butterflies,  were 
taken  off  the  flowers  of  the  Umchechau  tree  or  shrub,  grow- 
ing along  the  banks  of  the  spruit.  These  flowers  seem  to 
attract  insects  of  all  descriptions,  as  well  as  butterflies  and 
moths.  Among  Coleoptera,  the  Lydda  were  very  numerous 
on  it.  The  flowers  of  the  Umandane  tree  similarly  attract  all 
sorts  of  insects  in  this  neighbourhood  during  September  and 
October.  Aphnxaides  would  seem  to  differ  from  others  of  its 
group,  inasmuch  as  it  appears  always  to  settle  on  a  flower 
in  the  middle  and  most  inaccessible  part  of  the  bush,  whereas 
paUene  and  other  species  apparently  prefer  the  outer  branches. 

"  I  am  inclined  to  think,  from  a  good  many  years  of  observ- 
ation, that  the  anal  appendages  (at  any  rate  in  the  case  of  the 
lokma  and  Aphnaeus  groups)  of  many  butterflies  are  intended 
to  deceive  their  enemies  by  resembling  antennae.  I  have 
repeatedly  come  across  fresh  specimens  with  that  part  of  the 

*  The  following  passa^  show  the  possibility  of  such  an  explanation  : — 
*' Large  numbers  of  white  butterflies  may  be  seen  Quenching  their  thirst 
on  the  damp  ground,  and  flying  up  when  disturbed,  in  quite  a  startling 
cloud  "  (MS.  note  by  Dr.  Thwaites  in  Moore's  '*  Lepidoptera  of  Ceylon,"  vol. 
1, 1880-81,  p.  117).  Mr.  £.  L.  Arnold  (quoted  in  Distant,  loc,  eU.)  de- 
scribes a  **  countless  host  of  thirsty  butterflies,  collected  ftt>m  the  forest 
all  round  to  drink  ....  crowded  so  close  by  the  water  that  the  sand 
oould  scarcely  be  seen,"  and  when  disturbed,  **  springing  into  the  air  in 
a  huge  cloud.^*    [F.  A.  D.] 
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damp  patches  of  soil  for  the  sake  of  absorbing  the  moisture. 
This  phenomenon  occurs  to  some  extent  in  temperate  r^ons, 
but  it  is  in  tropical  and  sub-tropical  districts  of  both  the  old 
and  the  new  world  that  the  size  and  frequency  of  such 
assemblages  have  attracted  most  attention.  Mr.  Distant 
('Rhopalocera  Malayana/  1882-1886,  pp.284, 285)  has  brought 
together  several  instances  from  the  experience  of  various 
travellers,  and  many  others  are  on  record.  By  the  kindness 
of  Professor  Poulton  I  am  able  to  show  representative 
examples  of  153  specimens  captured  under  these  conditions 
by  Mr.  0.  A.  Wiggins,  a  well-known  official  of  the  British 
East  African  Protectorate,  to  whom  Science  is  indebted  for 
the  fine  collection  of  Rhopalocera  from  Uganda  lately  described 
by  Mr.  Neave  (*Novitat.  Zoolog.,'  vol.  XI,  1904).  Mr.  Wiggins's 
note  to  the  series  represented  by  the  exhibit  is  as  follows : — 

**  *  All  these  (over  150)  were  caught  in  one  sweep  of  the  net 
over  a  pool  within  a  few  yards  of  the  Kipon  Falls,  Jinja,  Lake 
Victoria  Nyanza,  by  C.  A.  Wiggins,  on  Feb.  2,  1906.' 

"  The  catch  consists  entirely  of  Pierines  of  the  two  genou 
Pinacopteryx  and  BdenoU.  Eight  species  are  represented,  the 
numbers  being  as  follows  : — 

Pincicopteryx  vidua,  ButI 104 

,,            pig^<^  Boiad.  (northern  form)     .        .  17 

„             lUiana,  Qrose  Smith    ....  5 

BeUnaia  aolUticiSy  Butl 1 

„       9nbeida,   Feld.  (form  ingtahUis  ButL)  .         .  8 

„       formosa,  Butl 12 

„       gidicoj     Godt 1 

„      Meveriiui,  Oram,  (form  hogrtensitf  Feld.)         .  5 

Total  ....  153 
**  Every  one  of  the  153  specimens  is  a  male.  The  B,  gidica 
is  of  the  '  wet-season'  form,  the  others  are  all  more  or  less  'dry.' 
The  great  preponderance  of  P.  vidtLa  is  noticeable,  as  is  also 
the  generally  good  condition  of  most  of  the  specimens  making 
up  the  somewhat  significant  figure  of  the  total." 

In  answer  to  questions,  Dr.  Dixbt  said  that  he  had  do 
further  information  from  Mr.  Wiggins  than  that  which  he 
had  already  given.  He  should  be  disposed  to  infer  from  the 
words,  ''caught  in  one  sweep  of  the  net  over  a  pool,"  that 
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the  butterflies  were  disturbed  while  drinking,  and  the  net 
dashed  among  them  just  as  they  were  taking  wing.* 

Professor  E.  B.  Poulton,  F.R.S.,  communicated  some  notes 
on  Natal  butterflies  which  he  had  received  from  Mr.  Geo.  H. 
Bum,  of  Weenen.  This  naturalist,  writing  January  19,  1906, 
stated  that  he  had  that  week  returned  from  a  trip  down  the 
Tugela  Valley,  during  which  he  had  spent  about  ten  days  in 
the  valley  of  its  tributary,  the  Umhlangane  River,  about 
thirty-five  miles  from  Weenen.  "  While  there,"  he  wrote,  "  I 
obtained  many  good  specimens,  amongst  others,  Iclaua  pcUlene, 
aphnsundesy  5<n^A-0rt  and  ttdus;  Aphnssus  [SpincUms]  maiilikazi^ 
eUa,  phones  and  [Chorosdas]  paevdozeritU ;  Ccenyra  hebe  and 
Axiocerces  amcmga.  I  was  particularly  pleased  to  get  aphnaaides, 
which  is  very  rare.  About  ten  years  ago  I  captured  a  few 
about  thirty  miles  higher  up  the  Tugela.  This  is  the  first  time 
I  have  seen  C.  hebe  in  life.  I  fancy  it  must  be  very  local.  All 
the  species  I  have  mentioned,  and  many  other  butterflies,  were 
taken  gS  the  flowers  of  the  Umchechau  tree  or  shrub,  grow- 
ing along  the  banks  of  the  spruit.  These  flowers  seem  to 
attract  insects  of  all  descriptions,  as  well  as  butterflies  and 
moths.  Among  Coleoptera,  the  Lycidse  were  very  numerous 
on  it.  The  flowers  of  the  TJmandane  tree  similarly  attract  all 
sorts  of  insects  in  this  neighbourhood  during  September  and 
October.  Aphnxoidee  would  seem  to  differ  from  others  of  its 
group,  inasmuch  as  it  appears  always  to  settle  on  a  flower 
in  the  middle  and  most  inaccessible  part  of  the  bush,  whereas 
paUene  and  other  species  apparently  prefer  the  outer  branches. 
*'  I  am  inclined  to  think,  from  a  good  many  years  of  observ- 
ation, that  the  anal  appendages  (at  any  rate  in  the  case  of  the 
lokma  and  Aphnseue  groups)  of  many  butterflies  are  intended 
to  deceive  their  enemies  by  resembling  antennae.  I  have 
repeatedly  come  across  fresh  specimens  with  that  part  of  the 

*  The  following  passages  show  the  possibility  of  such  an  explanation  : — 
*' Large  numbers  of  white  butterflies  may  be  seen  Quenching  their  thirst 
on  the  damp  ground,  and  flying  up  when  disturbed,  in  quite  a  startling 
cloud  "  (MS.  note  by  Dr.  Thwaites  in  Moore's  **  Lepidoptera  of  Ceylon,"  vol. 
1, 1880-81,  p.  117).  Mr.  E.  L.  Arnold  (quoted  in  Distant,  he,  cU.)  de- 
scribes a  **  countless  host  of  thirsty  butterflies,  collected  ft^m  the  forest 
all  round  to  drink  ....  crowded  so  close  by  the  water  that  the  sand 
could  scarcely  be  seen,**  and  when  disturbed,  '*  springing  into  the  air  in 
»  huge  doud.^'    [F.  A.  D.] 
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hind-wings  injured,  in  many  cases  apparently  bitten  com- 
pletely out,  and  I  incline  to  the  belief  that  MarUidm  are  the 
chief  enemies  of  butterflies  in  the  imago  stage.  A  few  days 
ago  I  noticed  a  very  large  green  Mantis  *  stalking '  an  /.  paBene. 
The  MantU  apparently  was  trying  to  edge  round  to  the  part 
where  the  tails  were.  I  watched  it  for  some  time,  when 
unfortunately  a  wasp  settled  on  the  flower  and  frightened 
the  paUene  away." 

Professor  Poulto^  observed  that  it  was  extremely  interest- 
ing thus  to  gain  further  independent  evidence  in  favour  of 
the  interpretation  of  the  *<  tails  "  of  Lycmtidm  as  antenna- 
like directive  structures  adapted  to  divert  the  attacks  of  an 
enemy  from  a  vital  to  a  non-vital  part  of  their  prey.  It  is 
difficult  to  resist  the  conclusion  that  this  interpretation  is 
oorrect  when  it  has  been  independently  reached  by  so  many 
naturalists  : — Dr.  Arnold  and  Dr.  Forsstrom  (quoted  by  Kirby 
and  Spence  in  1817  as  Dr.  G.  B.  Longstaff  has  recently  pointed 
out*).  Dr.  R.  C.  L.  Perkins,  Dr.  Richard  Evans,  Mr.  Champion 
B.  Russell,  Mr.  £.  A.  Floyer,  Dr.  Longstaff,  and  lastly  by  the 
excellent  observer  who  is  quoted  on  the  present  occasion.  (See 
Trans.  Ent.  Soc.,  Lend.,  1902,  pp.  373, 374;  1906,pp.  106, 107.) 

Professor  E.  B.  Poulton  also  exhibited  the  four  individuals 
of  Euralia  mima^  Trim.,  and  the  four  of  E.  wahlbergi,  Wallgr., 
captured  by  Mr.  Q.  A.  K.  Marshall  on  the  Umbilo  River,  near 
Malvern,  Natal,  on  June  28,  1897,  as  described  in  Trans.  Ent. 
Soc.  Lend.,  1902,  pp.  491,  492.  He  showed  their  respective 
Danaine  models  Amawria  eckeria,  Boisd.,  and  A.  niavius,  L., 
form  dominicanus,  Trim.,  and  explained  the  reasons  why  Mr. 
Marshall  considered  the  mimics  to  be  two  forms  of  a  single 
species  (l.e,  p.  491).  Professor  Poulton  had  written  to  Mr. 
G.  F.  Leigh,  advising  him  to  make  the  attempt  to  breed  from 
one  form  or  the  other,  and  thus  settle  the  question.  Mr.  Leigh 
had  done  his  best  but  failed  in  this  attempt.     He  had  how- 

*  Dr.  LongstaflTs  recent  note  (Trans.  Ent.  Soc.  Lond.,  1906,  pp.  106, 
107)  referring  to  my  discussion  of  the  tails  of  Lycasnids  [l.  c,  1902,  p.  874), 
supplies  a  good  exi&mple  of  the  liability  to  error  in  qaotinff  an  unusual 
name.  In  my  account  the  name  Forsstrom  is  rendered  Forsstrona,  in 
Dr.  Long^tafrs  Forstrom.  The  generic  name  Hesperia^  which  at  first 
puzzled  Dr.  Longstaff  in  the  first  edition  of  Kirby  and  Spence  (1817),  is 
replaced  by  Thecla  in  the  fifth  (1828,  vol.  ii,  p.  261).  Hesperia  persists  in 
the  third  edition  (1823,  vol.  ii,  p.  264).    I  have  not  seen  the  fourth.  [E.B.?.] 
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ever  made  special  obBervations  on  the  two  forms  which  are  an 
interesting  addition  to  our  knowledge  of  them.  The  differ- 
ences revealed  in  the  course  of  this  inquiry,  had  convinced  Mr. 
Leigh  that  the  two  forms  are  entirely  distinct  species.  Pro- 
fessor Poalton  was  hy  no  means  convinced  of  the  soundness  of 
this  conclusion.  The  extraordinary  facts  now  recognized  in  the 
genus Pr^cM  show  us  that  differences  of  instinctive  behaviour  are 
not  necessarily  evidence  of  specific  distinction.  Indeed  every 
difference  relied  upon  by  Mr.  Leigh  breaks  down  when  tried 
by  the  test  of  this  searching  comparison.  Professor  Poulton 
much  hoped  that  the  food-plant  would  be  discovered,  eggs 
obtained,  and  the  only  convincing  evidence  made  available. 
The  following  paper  shows  that  Mr.  Leigh  is  intimately  ac- 
quainted with  these  forms  in  Natal,  and  the  Society  may 
anticipate  that  his  energy  and  powers  of  observation  will 
ultimately  lead  to  success  in  the  decision  of  this  difficult  and 
interesting  question. 

Notes  on  Euralia  waMhergi,  Wallqb,,  and  E.  minia,  Trim., 
BY  G.  F.  Leigh,  F.E.S. 

Having  read  (Trans.  Ent.  Soc.  Lond.  1902,  pp.  491,  492) 
that  these  two  butterflies  are  thought  to  form  but  a  single 
species,  I  have  during  this  season  (1904-5)  been  closely  observ- 
ing their  habits.  I  now  offer  full  particulars  of  what  I  have 
seen, — particulars  which  in  my  opinion  support  the  conclusion 
that  the  two  forms  are  entirely  distinct  species. 

It  has  been  inferred  that  they  are  probably  the  same  species 
because  "  they  have  been  taken  in  coitu  several  times  "  (Lc, 
p.  491).  This  I  do  not  regard  as  very  strong  evidence ;  for  I 
have  taken  Eronia  cleodoi'a  and  JS,  leda,  in  coitu,  also  Neptit 
agaiha  and  Eurytda  hiarhas.  The  only  intermediate  specimen 
I  know  of  here  may  well  be  a  hybrid  result  of  such  pairing  ; 
for  the  characters  of  both  mtma  and  woMbe^'gi  are  represented 
upon  it.  The  other  reason  given  is  "  that  the  two  forms  are 
always  found  together  wherever  they  are  met  with  in  any 
number  "  (^.c,  p.  491).  This  may  be  a  fact,  but  it  is  also  true 
that  they  fly  just  as  often  with  Planema  eaebric^  Flanema 
agamdcBy  Amauria  eeheria,  and  PapUio  hrasidas,  E,  mima  very 
much  resembling  the  latter  when  on  the  wing.      I  give  below  a 
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Bummary  of  the  habits  of  these  two  forms  so  far  as  I  have 
observed  them  in  Natal.  It  will  be  seen  at  a  glance  that  they 
are  widely  different. 


K  wahJhergi, 

To  be  found  from  middle  of 
December  and  daring  Januar}- 
and  part  of  February.* 

Imago  emerges  from  pupa 
between  9.30  and  11.30  a.m. 

Always  rests  upon  upper 
surface  of  leaves  or  the  ground 
with  wings  folded  except  when 
drying  after  emergence,  when 
they  are  continually  opened 
and  shut  like  those  of  a  Sat- 
urnid  moth. 

Flight  slow  and  hovering, 
and  when  disturbed  the  insect 
usually  returns  after  a  time 
to  the  same  spot,  often  to  the 
same  leaf. 

Very  much  commoner  than 
E.  mima  :  at  least  ten  of  vhM- 
bergi  may  be  seen  to  one  of 
mima. 


E,  mima. 

To  be  found  about  first 
week  in  January  and  during 
February. 

Emerges  between  2  and  4 
p.m.,  never  in  the  morning. 

Always  rests  upon  the  under- 
side of  the  leaf  with  wings 
shut  and  hanging  down,  except 
when  drying,  which  usually 
occurs  upon  the  sand  or  very 
low  herbage. 

Flight  very  much  quicker 
than  E,  toahlbergiy  and  if  dis- 
turbed or  missed  the  butterfly 
flies  high  and  does  not  return 
to  the  same  place. 

One  of  the  rare  species  here. 
I  should  consider  ten  to  twelve 
a  probable  estimate  of  the  num- 
ber which  might  be  seen  in  an 
average  season. 


I  think  there  is  sufficient  difference  in  the  habits  set  forth 
above  to  indicate  that  we  are  dealing  with  distinct  species,  but 
a  few  additional  remarks  may  not  be  out  of  place.  I  have 
often  seen  and  captured  specimens  of  waMbergi  no  larger  than 
E.  mima,  but  I  have  never  seen,  or  heard  of  any  of  the  latter 
that  in  any  way  approach  the  size  of  a  very  large  proportion 
of  the  former.  WaMbergi  may  also  be  seen  in  gardens  and 
sometimes  even  in  the  public  roads,  while  mima  is  very  rarely 
found  except  in  shady  glades  in  the  bush. 

*  Mr.  Leigh  writes  on  May  26,  1906 : — "  I  have  seen  two  or  three 
JBurcUia  waMbergi  this  month  :  last  year  I  saw  none  after  Febroary  and 
early  March.  The  specimens  now  seen  are  very  much  larger  than  the 
earlier  brood,  but  not  so  common."    [E.  6.  P.] 
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The  following  is  a  precise  record  of  the  examples  of  both 
species  I  have  seen,  captured,  or  heard  of  during  December 
1904  and  January  1905,  in  Stella  Bush,  Durban. 

1904. 
December  16  Morning :  captured  1  E.  vxiMhergi. 
„        17        „  „        1  and  saw  2  ditto. 

„        18        „      ^  „        pair  wahlbergi  in  cop  * 

„        19        „  „        S.  Afternoon  saw  one. 

,,        20        „  „        1.  Heard  of  3  specimens  being 

captured  in  garden  in  Musgrave  Road,  Durban. 
„        21  Saw  3  specimens  in  morning. 
„        22  Captured  2  specimens  in  morning  just  emerged. 
„        23        „        1  specimen  in  aftemooD,  damaged. 
„        24,  25,  26,  27.    Not  in  Durban. 
,,        28  Saw  3  specimens  in  morning. 
„        29  Morning :  captured  2  specimens,  1  perfect  and  1  9 

with  three  wing8.t 
,,        30  Saw  2  specimens  in  morning,  1  in  afteinoon. 
„        31  January  1  and  2.    Not  in  Durban, 
1905 
January  3  Captured  1  in  morning  and  1  in  afternoon,  saw  2  others. 
»        4        „         2        ,,  (raining  in  afternoon). 

))        5        J,         3        „  and  2  in  afternoon. 

»        6        „         1        „  saw  4  others,  2  damaged. 

„        7  and  8.     Not  in  Durban, 

„        9  Captured  3  in  morning,  saw  1  mima  in  afternoon. 
„      10        „        5  wahlbergi  in  morning,  saw  2  in  afternoon. 
„      11        „        2  „  „  „   3  others,  captured 

2  freshly  emerged  mima  in  afternoon. 
„      12  Captured  6  vxtMbergi  in  morning  and  2  in  afternoon  : 
also  captured  1  mima  and  saw  2  others,  all  3  freshly 
emerged,  and  going  to  rest  early,  as  a  bad  storm 
commenced  about  4  p.m. 
„      13  Captured  2  wahlbergi  in  morning,  saw  2  others,  heard  of 

1  mima  being  captured  on  the  Bluff,  Durban. 
„      14  and  15.    Not  in  Durban. 
„      16  Captured  1  wahlbergi  and  1  mima,  and  saw  another  of 

the  latter,  all  in  the  afternoon. 
„      17  Captured  3  toahlbergi  in  morning  and  2  in  the  afternoon, 

and  1  mim>a  going  to  rest  as  late  as  5.30. 
jy      18  Not  out  in  morning,  captured  1  mima  in  afternoon. 

*  The  9  was  kept  alive  for  over  a  week,  but  do  ova  were  laid, 
t  Kept  alive  for  three  da3r8,  but  no  ova  laid. 
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1905. 
Janimrj  19  Morning  :  captured  10  wahJhergi  and  saw  3  others,  1 
badly  crippled.  Afternoon :  saw  2  more  wahXbergij 
no  mimoy  bat  had  2  perfect  specimens  of  latter  given 
me,  captured  about  8  p.m.  in  another  part  of  Stella 
Bush.  They  had  only  just  emeiged,  and  the  wings 
were  hardly  dry. 

„      20  Captured  3  toahibergi  and  saw  1  mima  in  morning. 

„      21  and  22.    Not  in  Durban. 

„  23  Captured  2  vxtJUberp,  in  morning  and  2  in  afternoon ; 
saw  4  others,  including  a  pair  in  coUu ;  captured  1 
mima  just  out  and  saw  another  in  afternoon. 

„  24  Captured  6  wMbergi  and  saw  4  others  in  morning, 
raining  all  afternoon. 

„      25  Captured  2  wahlbergi  and  saw  1  other  in  morning ;  saw 

1  mima  in  afternoon.    A  dull  damp  day. 

„      26  Captured  1  wahlbergi  *  and  saw  another  in  morning  ; 

captured    1    freshly  emerged    mima   in   afternoon. 

Raining  nearly  all  day. 
„      27  Afternoon  :  captured  3  waMbergitLad  saw  1  other ;  saw 

2  mima  in  coUu,     Wet,  dull  morning. 

At  this  point  the  obeervations  ceased,  as  I  was  unable  to 
continue  my  regular  visits  to  the  locality  in  which  the  above 
recorded  notes  were  made. 

To  sum  up: — Between  December  16,  1904,  and  January 
27,  1905,  I  captured,  saw,  or  heard  of  being  captured  just  121 
E,  wahlbergi,  and  between  January  9  and  27, 1905, 1  captured, 
saw,  or  heard  of  being  captured  just  20  mima. 

These  numbers,  especially  of  mima^  are  greatly  in  excess  of 
anything  that  I  have  before  observed  in  this  locality.  The 
mima  captured  in  the  season  1904-5  indeed  exceed  the  total 
that  I  have  been  able  to  obtain  in  the  five  previous  seasons 
together,  that  is  during  the  whole  of  my  experience  of  this 
locality.  This  remarkable  abundance  I  attribute  to  the  fact 
that  the  glade  had  only  been  made  about  three  and  a  half 
months,  and  was  therefore  practically  virgin  ground. 

Although  I  saw  wahlbergi  in  coUu  on  several  occasions 
and  mima  once,  I  never  saw  the  two  forms  pairing  together, 
and  not  very  frequently  flying  together,  except  on  the  after- 
noon of  January  12,  when  thei*e  was  a  very  bad  storm  with 

*  A  crippled  9  kept  ali? e  for  ova  without  success. 
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hail,  and  all  species  of  butterflies  were  going  to  rest  unusually 
early.  It  is  very  unfortunate  I  have  not  been  successful  in 
getting  any  ova  from  the  $  s  kept  for  this  purpose,  but  even 
had  I  done  so,  I  am  not  at  all  sure  that  I  know  the  food 
plant.  Roland  Trimen,  F.R.S.,  in  his  work  suggests  a  tree, 
but  I  think  that  the  Buck  Weed  is  far  more  probable,  as  nearly 
all  the  recorded  specimens  were  settling  on  or  flying  over  this 
plant.  I  several  times  searched  unsuccessfully  for  the  pupa- 
cases,  although  a  great  many  of  the  wcthlhergi  had  scarcely 
dried  their  wings  when  captured,  and  in  several  cases  I 
observed  on  the  leaves  beneath  the  spot  where  a  butterfly  had 
been  resting  the  excretory  fluid  which  is  ejected  shortly  after 
emergence. 

Professor  Poulton  also  exhibited  Mr.  Guy  A.  K.  Marshall's 
latest  demonstration  of  seasonal  phases  in  South  African 
species  of  the  genus  Precis — the  proof,  by  actual  breeding, 
that  P,  Pukfioa,  Wallgr.,  is  the  dry  season  phase  of  P.  c$ryne, 
Boisd. 

The  female  parent  of  the  wet  phase  was  captured  April  2, 
1905,  at  Salisbury,  Mashonaland  (5000  ft.).  The  eggs  were 
laid  on  the  following  day,  and  all  hatched  April  13.  The 
eight  offspring  were  treated,  and  went  through  their  trans- 
formations as  follows : — 

1905.  1905. 

1.  Pupated  May   9.    Emerged  May  27,  as  a  dry  phase  9 


2.        „ 

>» 

12. 

» 

„    31, 

»» 

»> 

<J 

3.        „ 

« 

12. 

»> 

,,    31, 

» 

>» 

? 

4. 

» 

12. 

« 

June  1, 

>f 

» 

9 

6.        „ 

» 

13. 

»» 

„    I, 

»» 

»f 

<J 

6. 

» 

15. 

)) 

«    2. 

»> 

»» 

(J 

7.  Pupated  and  subjected  to  damp  heat,  May  15,  1905. 

Emerged  May  23,  1905,  as  a  dry  phase  ^ 

8.  Pupated  and  subjected  to  damp  heat,  May  15,  1905. 

Emerged  May  23,  1905,  as  a  dry  phase  ^ 

The  whole  of  the  offspring  are  marked  examples  of  the 
tukuoa  or  dry  phase.  The  damp  heat  to  which  Nos.  7  and  8 
were  subjected  hurried  the  transformation  in  a  remariuible 
manner,  the  pupal  period  only  enduring  for  eight  days,  instead 
of  from  eighteen  to  twenty  days,  as  in  Nos.  1>6«     But  with 
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all  this  hardly  any  effect,  if  any,  has  been  wrought  upon  the 
pigments.  The  upper-side  colouring  of  Nos.  7  and  8  is  very 
slightly  lighter  than  that  of  two  out  of  the  three  other  males 
(Nos.  2,  5,  and  6),  but  is  about  the  same  as  the  third.  Upon 
the  under-side,  where  the  essential  distinction  between  the 
phases  is  manifest,  no  difference  can  be  detected. 

Professor  £.  B.  Poultok  exhibited  ten  specimens  of  Precis 
BesamtASf  captured  at  a  height  of  about  5000  ft.  on  the  S.E. 
slopes  of  Kilimanjaro  by  the  Rev.  K.  St.  Aubyn  Rogers.  The 
dates,  seasonal  phases  and  condition  of  the  specimens  are 
shown  below : 

Mamba  state, 
1905. 
Sept.  19, 1  Precis  femmtM,  0  (dry  season  phase),  not  much  worn. 
„     22,  1     „  „        0        „  „         nearly  perfect 

„     22,  1     „  I,        0        „  „         rather  worn. 

„    22, 1     „  »        O  slight     tendency    towards     inter- 

mediate ;  worn. 
„    22,  1     „  „        0  very  much  worn  and  very  ragged. 

The  symmetrical  injuries  suggest 
the  attack  of  a  bird  or  lizard. 
^'(13  Precu  $e»amxu,  S  (wet    season    phase),    quite 
„    22,  8  j  fresh. 

?  V 1  5       „  „      0  slight      tendency     towards 

intermediate.        Slightly 
worn     and    very    badly 
notched   and   torn,   pro- 
bably by  enemie& 
„    25,  1  Precis  sesamuSf  ©  worn  and  mach  notched. 
„    25,  1     „  «        ©  (intermediate.)      On    dry    side    of 

intermediate.    Much  worn  and  a 
great   part   of   both   hind-wings 
shorn  away. 
Marang  state, 
1905. 
Sept.  25, 1     „  71        O  very  slight  tendency  towards  inter- 

mediate.   Worn  and  notched. 

Concerning  these  specimens  Mr.  St.  Aubyn  Rogers  wrot« 
on  September  29,  1905: — 

"  I  was  very  interested  to  meet  with  Precis  sesamus  for  the 
first  time.     All  the  specimens  except  one  were  of  the  winter 
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form,  and  were  more  or  less  worn.  The  one  exception  was 
a  beautiful  fresh  natalerms  which  was  taken  in  coitu  with 
seaamus.  One  aeaamua  has  the  red  spots  considerably 
elongated,  thus  showing  some  approach  to  nataiensis. 

*^  Dvuring  the  whole  time  I  was  on  the  mountain  the  weather 
was  for  the  most  part  cloudy  and  showery,  so  that  I  was  un- 
able to  go  up  to  the  higher  levels  as  I  had  hoped.  I  did  go 
as  far  as  the  forest  which  extends  upwards  for  about  6000  ft., 
but  everything  was  dripping,  though  it  was  one  of  the  finest 
days  we  had,  and  no  butterflies  came  within  reach,  in  fact 
only  two  or  three  were  seen.  In  the  forest  there  are  ferns 
and  mosses  everywhere  carpeting  the  ground  and  hanging  in 
festoons  from  every  branch,  and  the  begonias  form  great 
bushes  20  ft  high.'* 

Still  more  recently  the  following  interesting  notes  on  the 
subject  have  been  received  from  the  same  keen  and  observant 
naturalist : — 

^  I  saw  one  other  ncUalensis  which  was  also  quite  fresh,  so 
it  is  fairly  certain  that  I  was  on  Kilimanjaro  just  at  the  time 
when  the  wet-season  phase  was  appearing. 

"  I  fear  I  have  no  first-hand  knowledge  of  the  seasons  on 
Kilimanjaro  except  what  I  can  assume  from  living  well  with- 
in sight  of  it,  and  being  able  to  tell  from  the  amount  of  cloud 
what  the  weather  is  like.  (We  are  not  more  than  ten  or 
twelve  miles  from  the  mountain,  which  rises  from  the  plain 
on  which  we  live,  and  probably  not  more  than  five  or  six  from 
the  nearest  foot-hills.)  I  have,  however,  inquired  diligently, 
and  I  am  informed  that  the  wet  season  lasts  with  short  breaks 
from  the  middle  of  March  till  the  end  of  November,  so  that 
I  was  there  towards  the  end  of  the  wet  season,  when  one 
would  expect  the  dry  phase  to  be  beginning  to  show  up,  and 
the  tvet  phase  to  be  still  predominant  though  somewhat  worn, 
whereas  the  facts  were  exactly  opposite  to  this.  Possibly  the 
explanation  is  that  during  the  wet  season,  or  at  any  rate  a 
good  part  of  it,  the  clouds  hang  so  heavily  over  the  mountain, 
even  at  5000  ft.,  that  butterfly  life  is  reduced  to  a  minimum 
from  want  of  sunshine,  not  from  want  of  moisture,  and  I  am 
told  that  during  this  season  for  weeks  at  a  time  the  sun  is 
scarcely  seen  at  all.     The  period  of  the  year  when  butterflies 
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are  most  abundant  is  during  the  dry  season,  if  it  may  be 
80  called  where  the  country  never  dries  up  at  alL  During  the 
wet  season  it  is  so  wet  and  cold  that  very  few  insects  are  on 
the  wing,  but  during  the  months  of  December — February 
there  is  plenty  of  sunshine  and  quite  sufficient  moisture  - 
for  all  needs  of  insects.  It  is  curious  that  the  seasons  at 
which  the  wet  and  dry  phases  are  found  do  not  vary  much 
from  those  further  south,  where  the  seasons  are  so  very 
different." 

Professor  Poulton  observed  that  the  facts  were  extremely 
remarkable,  and  must  be  taken  into  account  in  the  attempt  to 
interpret  the  nature  of  the  change  from  the  one  form  into  the 
other.  By  themselves  they  seemed  to  suggest  temperature 
and  not  degree  of  moisture  as  the  controlling  factor.  The 
facts  were,  however,  equally  in  accordance  with  the  hypothesis 
that  the  changes  are  due  to  internal  causes  and  merely  more  or 
lees  parallel  with  the  seasons  without  being  caused  by  them, 
so  that  local  reversal  of  the  wet  or  dry  periods  is  unaccom- 
panied by  a  corresponding  reversal  in  the  phases  of  the  insect. 
But  the  problem  is  too  difficult  and  complex  to  be  solved  by 
these  observations  alone,  interesting  and  suggestive  as  they 
are. 

Professor  Poultov  exhibited  325  butterflies  captured  on  one 
day  by  Mr.  0.  B.  Roberts,  between  the  eighth  and  tenth  mile 
from  the  Potaro  River  on  the  road  to  the  gold-mines.  The 
road  starts  from  the  Potaro  30  miles  above  its  confluence  with 
the  Essequibo.  The  capture  was  effected  February  23,  1904, 
and  may  be  compared  with  that  of  August  28, 1903,  exhibited 
to  the  Society  on  November  4  of  the  same  year.  The  follow- 
ing statement  sets  forth  the  constitution  of  the  two  sets  of 
butterflies : — 
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3 

1 
1 
I 


Aug.  28, 1908. 
Mid  short  dry  seaton. 

Mdinseamneme.        .  260  (J  ♦S? 

,,      crameri        .         .  8  (J 

„      egvna  ...  9(J 

Afec/kim^w  |xinnt/era         .  10  (J 
,,        po^vmmci   .        .  9(J 

Lycorea  ceres      ...  1  (J 

„      jMmntmfia     .        •  3(^ 

Heliconius  vetxistxis    .        .  1 

Eueides  nigrofulva    .        .  1 


h 

iO 

11 

SI 
jiff 


Cfero^inta  vallvnia    .         .  15  (J  1$ 

Napeogenes  pherantJies       .  1  ^J 

Ceratinia  barii  ...  4  (J 

Ithomia  zarepha         .        .  1  ^ 


ml 

5    5S 


Scada  theaphia  . 


■sis 

9  P  O 


Hesperia  syrichihtis 


5(J 


Feb.  28, 1904. 
Mid  long  dry  teMon. 

220  cJ 

21  (J 

^^ 

3(J 

0 

7cf 

0 

0 


58  cJ 
0 
0 


6c? 


*  Three 
are  males. 


Totals  328  325 

specimens  have  been  mislaid.     It  is  almost  certain  that  they 
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The  extraordinary  predominanoe  of  the  Ithomiine-centred 
groups,  especially  the  firsts  is  well  shown  in  Mr.  Roberts' 
captures  on  these  two  days.  Of  course,  an  essential  consider- 
ation is  the  nature  of  the  locality  in  which  he  collected,  viz.,  the 
clearing  in  the  forest  made  and  kept  open  for  establishing 
and  maintaining  the  road  to  the  gold-mines.  The  butterflies 
were  all  captured  upon  the  white  flowers  of  EupatariuM 
macropfiyllufn  which  springs  up  wherever  the  forest  is  cleared. 
On  these  flowers  in  this  situation  the  almost  exclusive  pre- 
dominance of  the  Ithomiine-centred  groups  is  proved  by  the 
whole  results  of  collecting  on  two  typical  days,  one  (August 
28)  in  the  middle  of  the  short,  the  other  (February  23)  in 
the  middle  of  the  long  dry  season.  The  extraordinaiy  pre- 
ponderance of  males  is  also  remarkable,  and  may  be  compared 
with  the  exhibit  made  by  Dr.  F.  A.  Dixey,  in  which  the  153 
Pierina — all  males — were  captured  on  wet  mud.  It  is  probable 
that  these  and  other  observations  showing  that  the  male  is 
compelled  to  seek  moisture,  are  to  be  explained  by  the  fact 
that  this  sex  flies  in  the  sun  far  more  freely  than  the 
comparatively  retiring  female. 

Professor  £.  B.  Poulton  exhibited  specimens  referred  to  in 
the  following  notes  by  his  assistant,  Mr.  W.  Holland,  of  the 
Hope  Department : — 

"  Whilst  sweeping  in  Stowe  Wood,  near  Oxford,  August  28, 
1904,  I  brushed  up  a  good  many  specimens  of  the  little 
Halticid  beetle,  Apteropeda  orhicuUUa^  Mar.,  from  the  patches 
of  Ajuga  reptana,  and  with  them  at  the  same  time  the  little 
Hemipteron,  HdUicua  apUrua^  L.,  the  last-named  being  most 
plentiful,  and  closely  resembling  the  beetles  with  which  they 
were  mixed  in  the  sweeping-net 

''On  August  18,  1904,  in  searching  at  the  roots  of  plants 
near  Ascot-under-Wychwood,  I  found  the  same  two  insects  in 
company,  and  experienced  the  same  difficulty  in  picking  out 
the  beetles  from  the  bugs. 

''On  April  13,  1905,  when  shaking  some  heaps  of  cut 
herbage  lying  beside  the  path  from  S.  Hincksey  to  Chilswell 
Farm,  near  Oxford,  a  number  of  the  little  Staphylinid, 
Myrmedonia  eanalictdata,  F.,  tumbled  out  on  to  the  paper, 
together  with  many  Myrmica  itihra,  race  ruginodU,  NyL,  the 
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beetle  looking  extremely  like  the  ant.  The  same  occurred  in 
each  heap  which  I  searched.  I  then  remembered  having  often 
seen  the  beetle  and  ant  together  under  the  large  stones  which 
lie  by  the  path  side  in  the  walk  to  Henwood,  on  another  part 
of  the  same  hill.  This  latter  observation  is  of  course  well 
known,  but  the  former,  seeming  to  show  that  the  Staphylinids 
accompany  the  ants  outside  the  nest,  was  new  to  me." 

Professor  Poulton  observed  that  it  was  of  great  interest  to 
obtain  all  possible  evidence  of  association  between  mimic  and 
model  in  the  living  state. 

Mr.  B.  Shelfobd  communicated  the  following  **  Note  on  a 
feeding  experiment  on  the  spider  Nephila  maciUata,** 

Conclusions  as  to  the  relative  tastefulness  or  distastefulness 
of  insects  derived  from  feeding  experiments  that  are  carried 
out  with  captive  spiders  or  predatory  insects  must  always  be 
unsatisfactory ;  for  the  captives  rendered  ultra>ferocious  by 
a  new-found  imprisonment  will  seize  and  devour  almost  every- 
thing in  the  nature  of  food  that  is  offered  to  them,  or  else, 
wearied  with  a  long  imprisonment,  become  too  languid  to  eat 
anything.  I  welcomed  therefore  an  opportunity,  that  offered 
sqme  little  time  ago,  to  test  the  predilections  of  a  large  spider 
living  under  perfectly  natural  conditions.  In  July  1902  I 
encountered  the  web  of  NephUa  mactdata  stretched  across  a 
jungle  path  on  Mt.  Matang,  in  Sarawak,  Borneo ;  occupying 
the  centre  of  the  web  was  a  fine  female  specimen  of  this 
spider,  and  I  employed  two  hours  in  catching  examples  of  the 
insects  flying  about  near  the  web,  in  placing  my  captures  in 
the  web  and  in  noting  down  the  behaviour  of  the  spider.  A 
heavy  thunderstorm  then  drove  me  to  shelter  and  in  a  short 
time  totally  wrecked  the  spider's  web,  so  that  the  experiments 
are  by  no  means  as  complete  as  I  could  wish.  However,  so 
far  as  they  go,  they  are  of  some  interest  and  appear  worthy  of 
a  permanent  record  ;  they  are  set  forth  in  tabular  form  here- 
with, the  numbers  in  brackets  referring  to  the  numbers  of 
specimens  offered  as  food. 
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Insect  offered  as  food. 


Hymcno-       Trigona  apicalia  (5) 
ptera         Trigona  lacteifaacia  (8) 


Coleoptera      Antipha  sp.  (I) 


Trestment  bj  spider. 

Thrown  out  of  the  web. 
One  tasted,  but  then  re- 
jected ;  one  thrown  out 
of  the  web. 


I  Tasted,  and  reserved  for 
future  consumption. 


Instantly  devoured. 
Thrown  out  of  the  web. 


Riptortus  pedestris  (2) 
Hemiptera      Cosmolestes  picticeps  (4) 

Vclinus  nigrigenu  (1)      '  Thrown  out  of  the  web  ; 
'  I  great  caution  exercised. 


Diptera        Musca  sp.  (I) 


Ypthima  pandocus  (7) 
Lepidoptera    Cynitia  diardi  (I) 
Terias  hecabe  (4) 


Deilemera  coleta  (1) 


I  Instantly  devoured. 
I  Instantly  devoured. 

One  devoured,  rest  re- 
served for  future  con- 
sumption. 
Thrown  out  of  the  web. 


In  these  experiments  one  feature  was  plain,  viz.  that  the 
spider  exhibited  its  likes  and  dislikes  in  the  most  unmistakable 
manner,  and  I  am  positive  that  its  appetite  was  by  no  means 
sated  by  the  time  that  the  experiments  had  come  to  an 
untimely  end.  When  the  butterflies,  Ypthima  pandocus  were 
thrown  into  the  web  the  spider  made  a  rapid  rush  at  them, 
and  in  a  moment  the  victims  were  engulfed.  The  Phyto- 
phagous beetle,  a  reddish-yellow  species  of  Antipha,  was 
instantly  seized  when  it  fell  into  the  web,  but  the  spider,  after 
driving  her  falces  into  the  body  of  her  prey,  then  paused  and 
appeared  to  find  the  copious  yellow  fluid  which  exuded  from 
the  body  of  the  beetle  highly  distasteful;  at  any  rate  the 
beetle  was  not  bitten  again,  but  was  spun  up  in  a  silken 
shroud  and  was  suspended  by  a  single  strand  of  silk  from  the 
web.  The  method  by  which  this  beetle  was  enshrouded  was 
interesting  to  watch.  The  spider  held  it  by  her  front  pair  of 
legs  and  caused  it  to  revolve  by  the  help  of  her  mouth  parts. 
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whilst  her  hind  pair  of  legs  were  applied  one  at  a  time  to  her 
spinnerets,  bringing  away  at  each  movement  a  strand  of  silk 
which  was  then  applied  to  the  revolving  beetle ;  the  operation 
was  carried  out  with  great  rapidity,  and  I  could  almost 
persuade  myself  that  I  was  watching  the  movements  of  some 
ingenious  silk-winding  machine.  When  the  beetle  had  become 
an  amorphous  bundle,  one  long  strand  was  attached  to  it,  the 
other  end  of  the  strand  being  held  by  one  of  the  hind-legs ; 
the  spider  then  rapidly  scaled  its  huge  web,  the  silken  bundle 
dangling  from  one  leg,  and  attached  the  strand  to  one  of  the 
strands  of  the  web.  When  my  experiments  came  to  an  end 
four  of  the  bundles  were  hanging  from  the  web,  one  containing 
the  beetle,  the  others  specimens  of  the  Pierine  butterfly  Teriaa 
hecabe.  The  first  specimen  of  Teriaa  put  into  the  web  was 
quickly  eaten,  but  the  other  three  were  bitten  and  then  wound' 
up  into  bundles.  If  an  insect  was  distasteful  to  the  spider  the 
strands  in  which  it  was  entangled  were  cut,  one  of  these 
strands  was  then  caught  up  by  one  of  the  hind-legs  of  the 
spider,  and  after  a  few  vigorous  jerks  of  this  leg  the  offensive 
insect  was  thrown  clear  of  the  web.  The  Eeduviid  bug 
Coamdeatea  picticeps,  a  conspicuous  black  and  yellow  species, 
was  thus  treated ;  Vdinua  nigrigenu  another,  but  larger,  yellow 
and  black  Bednviid  was  approached  with  great  caution,  the 
spider  just  touched  it  with  her  palpi  and  started  back  as  if 
alarmed,  the  strands  of  the  web  were  cut  in  a  wide  circle 
round  the  prisoner  so  that  a  large  hole  waa  made,  and  the  bug 
was  jerked  for  some  little  distance  away  from  the  web ;  both 
these  bugs  were  quite  uninjured  by  their  temporary  imprison- 
ment and  soon  managed  to  free  themselves  of  the  sticky  silk 
in  which  they  had  been  enmeshed.  The  small  black  bee  with 
white-tipped  wings  Trigana  apicalis  was  always  thrown  out  of 
the  web  instantly,  whereas  the  reddish  species  T,  lacteifaseia 
was  in  one  case  seized  by  the  spider,  but  after  it  had  been 
mouthed  considerably  was  dropped  in  favour  of  a  Muscid  fly 
which  then  flew  of  its  own  accord  into  the  web;  a  second 
specimen  was  rejected.  It  should  be  mentioned  in  this 
connection  that  the  black  and  white  species  of  bee  is  much 
more  common  than  the  reddish  species  and  is  mimicked  very 
widely  by  Diptera,    Coleoptera,   other   Hymenoptera  and   a 
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moth ;  the  type  of  coloration  is  as  tjpical  a  warning 
coloration  as  the  red  and  black  of  the  Lycid»  and  the  yellow 
bands  of  wasps;  it  was  of  interest  then  to  note  that  the 
spider  rejected  the  black  and  white  bee  without  the  slightest 
hesitation,  whereas  it  tasted  the  less  conspicuous  red  species. 
The  common  black  and  white  moth  DeUemera  coleta  was  also 
thrown  out  of  the  web  almost  as  soon  as  it  was  put  in ;  this 
species  is  the  only  lepidopterous  insect  that  I  have  ever  found 
to  be  refused  invariably  by  Mantidse;  it  is  an  extremely 
common  and  conspicuous  day-flying  moth,  and  it  was  alvrays  a 
matter  of  surprise  to  me  that  it  was  not  mimicked  by  species 
of  other  families  of  Lepidoptera. 

The  only  other  records  of  feeding  experiments  carried  out 
with  spiders  that  I  am  acquainted  with,  are  those  made  by 
Mr.  G.  A«  K,  Marshall  on  A^ephUengys  malabixrensis,  Walck.» 
in  S.  Africa  ;  these  are  described  in  the  Transactions  for  1902 
in  Mr.  Marshall's  great  paper  on  the  bionomics  of  South 
African  insects,  and  it  is  not  necessary  for  me  to  quote  them 
at  length.  The  experimenter  offered  to  five  spiders  various 
butterflies,  some  of  which  were  denuded  of  their  wing-scales, 
whilst  others  had  their  wings  amputated.  Mr.  Marshall  from 
his  series  of  experiments  concludes  that  spiders  do  not 
appreciate  warning  colours,  and  believes  "  that  the  toughness 
of  inedible  insects  has  been  primarily  developed  to  counteract 
the  injuries  from  invertebrate  foes  (which  are  incapable  of 
reasoning  as  to  whether  an  insect  is  edible  or  not),  and  that 
therein  lies  its  chief  utility,  though  it  may  prove  useful 
incidentcdly  in  other  cases.''  My  one  experiment,  if  it  does 
not  show  that  NephiUa  maetdata  is  capable  of  appreciating 
warning  colours,  does  at  least  show  that  this  species  can 
recognize  without  preliminary  tasting  some  of  the  insects 
distasteful  to  it ;  absolutely  no  hesitation  was  shown  in  reject- 
ing five  examples  of  Trigona  apfcaHs^  one  of  DeUemera  coleta 
and  four  of  Coemoleatea  picHceps,  but  whether  the  colouring  of 
these  insects  or  their  form  was  the  feature  determining  their 
rejection  by  the  spider  is  quite  uncertain. 

It  is  much  to  be  desired  that  further  feeding  experiments 
on  spiders  be  carried  out,  for  they  are  almost  the  only  insect 
enemies  that  can  be  experimented  on  under  natural  conditions. 
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The  following  papers  were  read: — "Some  Bionomie  notes  on 
Butterflies  from  the  Victoria  Nyanza  Region,"  with  exhibits 
from  the  Oxford  University  Museum,  hj  S.  A.  Neaye,  B.A. 

"On  the  habits  of  a  Species  of  Ftyehcs  in  British  East 
Africa,"  by  S.  L.  Hinde,  illustrated  by  drawings  by  Mrs. 
Hinde,  communicated  by  Professor  E.  B.  Poulton. 

**  Mimetic  forms  of  Fapilio  da/rdantis  (merope)  and  Acrxa 
johnaUmi,*'  by  Professor  K  B.  Poulton,  D.Sc.,  F.R.S.,  Fellow 
of  Jesus  College,  Oxford. 

"  Predaceous  Insects  and  their  Prey,"  by  Professor  K  B. 
Poulton,  F.R.S. 

"Studies  on  the  Orthoptera  in  the  Hope  Department, 
Oxford  TTniversity  Museum.  L  Blattidea,''  by  R.  Shblfobd, 
M.A.,  F.L.S. 
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EXTRACTS  FROM  THE  PROCEEDINGS 

OF  THB 

ENTOMOLOGICAL   SOCIETY   OF   LONDON 

(October  8rd— Deoembeb  6th,  1906). 


Wednesday,  October  3rd,  1906. 

Commander  J.  J.  Walker  exhibited  (1)  a  specimen  of 
Calosoma  sycophatUa  taken  in  Denny  Wood,  New  Forest, 
June  16th;  (2)  Lygxus  eqttestris,  L.,  found  in  the  Isle  of 
Sheppey  by  Lieut.  Jacobs,  R.E.,  on  September  22nd ;  (3)  Sitaris 
imuraLUf  taken  near  Oxford  in  August  by  Mr.  A.  H.  Hamm ; 
(4)  two  varieties  of  Vanessa  uriica,  with  a  strong  black  liga- 
ment connecting  the  second  costal  and  dorsal  spot  on  the  fore- 
wings,  from  the  Isle  of  Sheppey,  August ;  (5)  a  variety  of 
Argynnis  adippe  i,  caught  at  Tubney,  Berks.,  on  July  7th; 
(6)  a  slate-coloured  variety  of  Lycssna  icairua  i ,  taken  near 
Chatham,  August  24th ;  and  (7)  examples  of  an  almost 
entirely  black  form  of  Strenia  dathrata  occurring  at  Streatley^ 
Berks.,  in  August — all  taken  this  year. 

Dr.  F.  A.  DiXBY  exhibited  specimens  of  Nychitona  medusa, 
Cram.,  PaeudoporUia  paradoxa,  Feld.,  Teriaa  senegalensisy  Boisd., 
L&uceronia  pharisy  Boisd.,  and  Z.  argia^  Fabr.,  remarking  upon 
them  as  follows : — 

**  Though  there  does  not  exist,  so  far  as  I  am  aware,  any 
direct  evidence  that  the  members  of  the  genus  Nychitona* 
are  distasteful,  their  habits  are  such  as  to  suggest  this  mode 
of  protection;  and  there  is,  I  think,  little  doubt  that  they 
have  served  as  models  for  other  insects.  We  find,  for  instance, 
a  striking  resemblance  between  the  West  African  form  of 
N,  medusa  called  by  Aurivillius  imniacukUay  and  the  remark- 
able insect  Fseudopontia  paradoxa,  Feld.,  as  to  whose  affinities 
I  will   not  venture  to  offer  an   opinion.     Both   forms  are 

*  I  employ  Dr.  A  G.  Butler's  name  for  a  genus  which  has  been 
yarioQsly  known  as  Pontia  and  Leptosia  by  different  authors. 
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inhabitants  of  the  same  tropical  coast  region,  and  it  may  well 
be  anticipated  that  future  observation  will  show  their  likeness 
in  appearance  to  have  a  mimetic  significance.  I  would  suggest 
also  that  the  white  form  of  the  female  Terias  senegctlensis, 
Boisd.,  which  occurs  not  uncommonly  in  some  parts  of  Africa, 
may  owe  its  peculiar  aspect  to  a  similar  cause.  Specimens  of  this 
form  of  the  female  from  the  Victoria  Nyanza,  together  with  an 
ordinary  yellow  male  from  the  same  district,  are  here  exhibited. 

*'  But  probably  the  most  remarkable  and  unmistakable  case 
of  mimetic  approach  to  the  Nychiiona  as  a  model  is  that 
afforded  by  Leuceronia  pharis,  Boisd.,  to  which  I  incidentally 
drew  attention  in  reference  to  an  exhibit  recorded  in  our 
Proceedings ''  for  1 906,  p.  zxxi.  As  I  remarked  on  that  occasion, 
the  genus  Eronia  (including  Nepkeronia  and  Leticeronia)  has 
been  so  strongly  affected  by  mimetic  transformation  that  it  can 
scarcely  be  said  to  have  an  aspect  of  its  own.  The  male»  how- 
ever, of  L.  argia,  Fabr.,  is  probably  as  characteristic  of  the 
genus  as  any  other  form,  and  a  specimen  has  accordingly  been 
placed  by  the  side  of  L,  pkariSf  to  which  it  is  closely  related. 
Few  observers  will,  it  is  believed,  remain  unconvinced  that  Z. 
pharia  represents  a  departure,  of  mimetic  significance,  in  the 
direction  of  NyckUona.  That  the  latter  genus  rather  than  the 
former  has  served  as  the  model  might  be  expected  from  its 
very  wide  range  and  generally  uniform  characteristics.  This 
is  no  doubt  really  the  case,  but  with  a  qualification. 

*' Several  years  ago  I  tried  to  explain  certain  curious 
phenomena  of  mimicry  in  South  American  butterflies,  by 
supposing  that  a  mutual  interchange  of  features  was  liable 
to  take  place  between  distasteful  forms — a  give-and-take 
arrangement  which  I  then  called  '  reciprocal  mimicry,'  and 
for  which  Prof.  Poulton  has  since  proposed  the  more  accurate 
term  *  diaposematism '  (Trans.  £nt.  Soc.  Lond.,  1894,  pp. 
296-298 ;  ibid.  1896,  pp.  72-76  ;  ibid,  1897,  pp.  324-331. 
See  also  Presidential  Address  by  Mr.  Trimen,  Proc.  Ent.  Soc. 
Lond.,  1897,  pp.  Ixxx,  Ixxxi).  The  principle  thus  suggested 
has  since  been  found  by  Mr.  G.  A.  K.  Marshall,  Prof.  Poulton, 
Mr.  Neave  and  others  to  be  applicable  in  many  other  cases  than 
those  which  first  led  me  to  its  formulation,  and  I  venture  to 
think  that  it  may  now   be  taken  as  a  well-established  law 
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(Trans.  Ent.  Soc.  Lond.  1902,  pp.  296,  489,  490;  ibid.  1906, 
pp.  216-218,  292-3).  It  will  be  seen  from  what  follows 
that  the  present  exhibit  probably  furnishes  a  fresh  instance 
of  its  operation. 

"The  resemblance  of  L.  pharis  to  the  ordinary  African 
forms  of  Nychitona^  though  stiiking,  is  not  exact.  The 
Leucercnia  has  no  dark  discal  spot,  the  outline  of  the  dark 
apical  border  of  the  fore-wing  is  more  regular,  and  the  texture 
of  the  wings  is  more  solid-looking  and  opaque  than  in  the 
prevailing  forms  of  the  model.  But  among  the  specimens  of 
NyMUma  collected  by  Mr.  Wiggins  in  the  neighbourhood  of 
the  Victoria  Nyanza  and  worked  out  by  Mr.  Neave  in  •  Novit. 
ZooL,' Yol.  XI,  1904,  p.  324,  there  occur  some  forms  which  in 
all  these  respects  correspond  with  the  mimic  rather  than  with, 
the  usual  type  of  the  model.  The  inference  seems  clear  that 
although  the  part  played  by  the  Leuoeronia  has  been  chiefly 
that  of  a  borrower,  it  has  in  return  bestowed  certain  features 
of  its  own  upon  this  particular  race  of  its  model  The  form 
of  NychxUma  in  question,  a  specimen  of  which  is  included  in  the 
exhibit,  may  possibly  deserve  to  rank  as  a  distinct  sub-species. 

''Whether  the  aspect  of  the  purely  white  specimens  of 
Nyekitona  from  West  Africa  here  shown  in  connection  with 
FseudopanHa  affords  another  instance  of  reciprocal  change,  I 
am  not  prepared  to  say,  especially  as  similar  forms  occur  in 
districts  where  Fsetidoponiia  is  not  met  with.  But  on  looking 
at  the  genus  as  a  whole,  it  would  appear  to  be  significant  that 
whereas  in  India,  where,  so  far  as  we  know,  Nychitona  is  not 
mimicked,  its  forms  present  a  very  uniform  appearance  with 
the  characteristic  discal  spot  and  irregular  apical  border  con- 
spicuously present,  in  Africa  we  find  variations  of  NychiUma 
each  of  which  tends  to  bring  it  into  more  or  less  close  corre- 
spondence with  a  probable  mimic.  On  these  grounds  it  seems 
not  unreasonable  to  seek  for  an  explanation  of  the  facts  in  the 
direction  of  diaposematic  change." 

Mr.  W.  J.  Kays  read  "Some  Notes  on  the  Dominant 
MUllerian  Group  of  Butterflies  from  the  Potaro  Biver 
District  of  British  Guiana." 
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Wednesday,  October  17th,  1906. 

Mr.  W.  J.  Kate  exhibited  a  fine  example  of  the  remarkable 
moth  Draconia  runna^  Druce,  from  Trinidad.  The  species 
bears  a  wonderful  resemblance  to  a  decayed  dead  leaf,  the 
patches  on  the  wings  also  suggesting  the  work  of  some  leaf- 
mining  insect.  The  margins  of  the  wings  were  so  deeply 
indented  as  to  make  it  appear  that  the  specimen  was  greatly 
damaged.  The  species  was  originally  described  by  Druce  from 
Guatemala  in  the  "  Biol.  Cent.  Am.  Heterocera/'  p.  188,  and 
was  figured  on  Plate  IX,  fig.  9.  There  it  was  placed  in  the 
Sioulodidse,  a  small  family  created  to  include  a  few  aUied 
species,  but  was  put  into  the  Thyrididse  by  Hampson,  the  family 
embracing  the  SioulodidaB.  On  imaginal  characters  the  insect 
was  undoubtedly  a  Thyridid,  although  in  general  appearance 
wholly  different  from  the  two  European  Thyridids.  The 
specimen  exhibited,  and  also  figured  for  the  Society  (Plate 
XXXII),  had  been  found  at  rest  on  the  ground.  But  it  was 
probably  a  night  flyer  as  the  exhibitor  had  taken  one  or  two 
other  related  species  in  British  Quiana  at  night. 

Dr.  F.  A.  DiXET  exhibited  specimens  of  lodiis^  baliensisj 
Fruhst.,  and  Huphina  corvc^  Wallace,  remarking  upon  them  as 
follows : — 

<*  Some  short  while  since,  a  few  Pierine  butterflies  from  the 
Island  of  Bali,  which  formed  part  of  a  collection  kindly 
presented  to  the  Hope  Department  by  their  captor,  Mr.  K 
Shelford,  were  put  into  my  hands  for  incorporation  with  the 
general  series.  The  butterflies  when  they  reached  me  had 
been  set  up,  and,  as  was  supposed,  had  been  sorted  into 
species.  Among  a  somewhat  worn  series  of  the  Malayan 
form  {ff,  corva,  Wallace),  of  Huphina  nerissat  Fabr.,  one  female 
caught  my  eye  as  being  in  rather  better  condition  than  the 
rest.  On  being  examined  more  closely,  it  was  seen  to  be  not 
a  Huphina  at  all,  but  an  Ixdas ;  a  genus,  as  I  need  hardly  say, 
of  veiy  different  affinities.  The  specimen  is,  in  fact,  a  female 
of  the  Bali  form  of  Ixias  reinwardti%  VolL ;  the  form  which 
has  been  called  haliensia  by  Fruhstorfer.  It  is  quite  near 
enough  in  appearance  to  the  Htt^inas  with  which  it  was 
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caught  to  pass  muster  easily  on  a  casual  view ;  and,  as  has 
heen  seen,  it  did  actually  delude  one  human  observer. 

**  There  can,  I  think,  be  little  doubt  that  this  resemblance 
is  significant.  The  usual  aspect  of  Ixiaa  is  rather  widely 
departed  from  by  both  sexes  of  /.  remtcardtii  and  its  immediate 
allies,  but,  as  so  often  is  the  case,  the  mimetic  approach  to 
another  genus  is  confined  to  the  female.  Through  the  kind- 
ness of  Professor  Poulton  I  am  able  to  exhibit  a  male  example 
of  Ixias  haliensia  which  is  especially  interesting  as  being  one 
of  the  actual  specimens  caught  by  Mr.  Wallace  during  his 
memorable  visit  to  the  Malay  Archipelago.  It  will  be  seen 
that  the  male  has  no  share  in  the  mimetic  garb  of  his  mate. 

"  It  is  noticeable  that  the  appearance  of  these  specimens  of 
H,  corva  from  Bali  differs  from  that  of  ordinary  examples  of 
ff.  nerissa  in  the  fact  that  the  hind-wing  of  both  sexes  shows 
a  rather  pronounced  dark  border;  this  in  the  female  being 
brought  about  by  an  almost  complete  fusion  of  the  submarginal 
row  of  dark  spots,  commonly  found  in  that  sex  of  the  species, 
with  the  dark  margin  itself.  This  brings  the  hind-wing  of 
the  model  into  close  correspondence  with  that  of  the  mimic, 
a  correspondence  which  does  not  exist  in  the  case  of  the 
usual  form  of  the  model.  It  is  of  course  conceivable  that 
this  special  feature  in  the  Hvphina  is  merely  accidental ; 
but  in  view  of  the  fact  that  a  similar  condition  is  usual  in 
Ixias,  whereas  in  H.  nerissa  it  is  practically  confined  to 
the  particular  form  that  is  mimicked  by  Ixias,  it  seems  more 
explicable  as  a  case  of  diaposematism — a  principle  which  ex- 
perience is  continually  showing  to  be  very  widely  prevalent. 

"  In  this  instance  the  Huphvna  has  on  the  whole  acted  as 
the  model,  under  whose  influence  the  Ixias  has  drifted  some 
distance  away  from  the  usual  aspect  of  its  genus.  But  in  the 
particular  case  of  the  hind-wing  the  process  is  reversed ;  the 
Ixias  has  been  the  model,  and  has  in  its  turn  been  mimicked 
by  the  Huphiiia, 

"  We  have  some  direct  evidence  that  H,  nerissa  is  disliked 
by  insectivorous  birds.  I  am  not  aware  of  any  such  evidence 
in  the  case  of  Ixias,  But  if  the  foregoing  conclusions  are 
well  founded,  the  association  between  the  two  must  necessarily 
be  Miillerian  and  not  Batesian." 
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Mr.  S.  A.  Nkavb  exhibited  a  number  of  Lepidoptera  selected 
from  the  collection  made  by  him  in  N.-E.  Khodesia,  in  1904 
and  1905,  comprising  the  following  rare  and  remarkable 
species: — 

Mdanitia  Uhya,  Distant ;  lAptma  hometferi,  Dewitz ;  FentUa 
peucetia,  Hew. ;  Catochrysopa  gigantedy  Trim. ;  Crenis  pechwU^ 
Dewitz,  and  Crenis  roac^  Hew.,  which  are  evidently  two  distinct 
species;  and  Crenidomimas  eoneordid,  Hopff.,  the  mimic  of 
the  last  two  species.  Also  two  remarkable  species  of  the 
genus  Aphnxus — including  a  female,  so  rarely  taken  in  this 
genus — Acrxa  natalicctf  Boisd.,  and  Aerxa  cmemasa,  Hew.,  with 
two  remarkable  moths  showing  a  close  mimetic  resemblance 
to  them. 

The  exhibitor  further  stated  that  his  collection  would,  he 
thought,  prove  exceedingly  interesting  as  regards  seasonal 
forms  especially  in  the  Acneinae  and  Pierinse,  of  which  he 
showed  examples. 

(a)  Acraa  aoriiOy  Hew. — Dry,  intermediate  and  wet  phases 
of  both  sexes ;  the  wet^eason  specimens  were  highly  remark- 
able, being,  especially  in  the  females,  nearly  black. 

(6)  Acreta  chxrilmla,  Oberth.,  taken  in  the  height  of  the  dry 
season ;  remarking  that : — 

"  Dr.  Butler  ♦  has  suggested  that  charihvla  with  its  heavy 
black  apex  may  be  the  wet-season  form  of  acrita.  The  speci- 
mens shown  seemed  to  demonstrate  fairly  certainly  that  this 
is  not  the  case.  At  the  same  time,  an  examination  of  the 
series  in  the  British  Museum  left  it  doubtful  whether  the 
specimens  there  recorded  by  him  under  that  name  are  the 
true  chseribiUa  of  Oberthur.  They  appear  to  be  only  varia- 
tions of  acrita  which,  apart  from  its  seasonal  phases,  is 
undoubtedly  a  highly  variable  species." 

(c)  Acrsea  natalica,  Boisd. — Dry  and  wet  phases  of  both  sexes ; 
the  dry  specimens  being  characterized  by  their  smaller  size 
and  slightly  brighter  colour. 

Dry  and  wet  phases  of  both 


(d)  Acraa  iriduna.  Trim. 
A.  douUedayi  ancxa,  Hopff. 
A,  calda/rena,  Hew. 


sexes,  all  exhibiting  a  tendency, 
especially    the    females,    to  a 
darker  colour  in  the  wet  season, 
P.  Z.  S.  1894,  p.  666. 
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Commenting  on  these  species  Mr.  Neave  said  that  he  had 
found  the  above  change  of  colour  in  the  seasonal  phases, 
which  is  common  to  all  the  above  species,  but  is  most  marked 
in  acrita^  exceedingly  difficult  to  account  for.  The  very 
strongly  aposematic  coloration  of  this  species  in  the  dry 
season  when  the  struggle  for  existence  is  keenest  is  most 
notable.  It  was,  he  thought,  at  this  time  of  year,  the  most 
brilliant  insect  on  the  wing  that  he  knew.  The  change  of 
colour  is  also  accompanied  to  some  extent  by  change  of  habit, 
dry-season  specimens  being  much  more  restless  and  hard  to 
capture  than  wet  ones.  It  seemed  therefore  difficult  to 
account  for  these  facts  without  supposing  that  the  brilliant 
dry-season  phases  have  been  evolved,  by  stress  of  circumstance 
at  that  time  of  year,  from  a  duller  coloured  phase  such  as,  in 
this  region,  we  still  £uid  in  the  wet  season  when  the  struggle 
is  not  so  keen. 
Seasonal  forms  in  the  Pierinn  were  represented  by : — 
(e)  A  long  series  of  Teracolua  regma^  Trim.,  of  both  sexes  and 
of  Terckcolu8pMegy(i8,'B\it\eir,  "  The  dry  season  ?  $  oiregina 
remarkable  for  having  the  brilliant  purple  apical  tip  of  the 
i  much  more  strongly  represented  in  dry-season  specimens 
than  in  wet.'' 

The  distribution  of  these  two  species  in  this  particular 
region  was  of  interest,  inasmuch  as  the  exhibitor  had  never 
taken  both  in  the  same  locality.  T,  phUgyaa  appeared  to  be 
entirely  confined  to  the  hot  dry  river  valleys  and  low  country 
up  to  2000  feet,  whilst  he  took  regina  commonly  in  the  more 
hilly  uplands  from  2000  feet  upwards. 

(/)  Teriomima  hildegarda^  Earby,  dry,  intermediate  and  wet 
phases.     A  rare  phenomenon  in  African  LycsenidaB. 

Mr.  G.  A.  K.  Marshall,  with  reference  to  the  seasonal 
changes  in  Acraa,  expressed  the  opinion  that  the  increase  of 
the  blackish  markings,  which  is  so  usual  a  feature  in  the 
summer  $  9  >  tended  to  make  the  insects  less  conspicuous  on 
the  wing  and  probably  had  a  procryptic  significance.  This 
might  be  due  to  the  fact  that  that  was  the  season  of  ovi- 
position  when  the  $  9  might  require  special  protection,  even 
in  the  case  of  distasteful  species.  With  regard  to  Mr.  Neave's 
remarks  on  the  brilliant  colouring  of  A,  acrita  in  the  dry 
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season  he  pointed  out  that  in  Khodeeia  the  species  of  Acrsa 
fall  roughly  into  two  groups  in  this  respect,  namely :  (1)  the 
larger  or  more  high-flying  species,  such  as  acrtta^  anemosoj 
(UdmiSy  etc.,  which  presented  a  more  brilliant  appearance  in 
winter ;  this  being  probably  due  to  their  greater  unpalatability, 
which  had  been  to  some  extent  shown  by  experiments,  and 
which  would  render  a  bright  aposematic  coloration  of  consider- 
able utility  at  this  season  of  greater  stress;  and  (2)  the 
smaller,  low-flying,  and  less  impalatable  species,  such  as 
oxtna,  asema,  etc.,  which  could  not  afford  to  make  themselves 
too  conspicuous  at  such  a  time  and  whose  colouring  therefore 
tended  more  to  harmonise  with  the  dull  reds  and  yellows  of 
the  withered  grasses  among  which  they  flew. 

The  question  however  of  the  significance  of  the  black  mark- 
ings in  Aerssa  wsls  complicated  by  the  fact  that  in  several 
widely-distributed  species  there  was  a  progressive  local  in- 
crease in  the  black  from  south  to  north,  irrespective  of  season. 

Professor  R  B.  Poulton,  F.R.S.,  congratulated  Mr.  Neave 
upon  his  interesting  exhibition.  He  made  a  few  remarks 
upon  the  melanic  forms  of  the  wet  season,  but  expressed  him- 
self unable  at  present  to  understand  the  full  significance  of 
the  changes.  In  conclusion.  Professor  Poulton  asked  Dr.  F. 
A.  Dixey  whether  it  was  likely  that  the  females  of  Teracolus 
regina  exhibited  in  one  season  a  synaposematic  approach  to 
the  females  of  other  and  very  distinct  species  of  the  same 
genus ;  in  the  other  season  a  similar  approach  to  Fierinx  of  a 
remote  genus. 

Dr.  F.  A.  Dixey  said  that  he  was  not  at  present  prepared 
to  give  a  complete  answer  to  the  question  put  to  him  by 
Professor  Poulton.  The  seasonal  changes  of  Teracolus  regina, 
in  relation  to  the  sexual  dimorphism  of  that  species,  were  very 
remarkable  and  required  further  investigation.  He  had,  how- 
ever, no  doubt  that  both  in  this  species  and  in  T.  pMegyas  the 
dry-season  form  of  both  sexes  bad  a  cryptic  character,  at  any 
rate  in  the  resting  position  of  the  insect.  He  was  quite  con- 
vinced of  this  in  the  case  of  the  last-named  butterfly  and  of 
its  congener,  T.  speciosuSf  from  having  watched  both  species 
under  natural  conditions. 
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Wednesday,  November  7th,  1906. 

Mr.  H.  J.  Lucas  exhibited  a  photograph  of  Panmya 
germanieay  practically  immaculate,  taken  by  Mr.  E.  A. 
Cockayne,  a  Fellow  of  the  Society,  at  Tongue,  Sutherland- 
shire,  now  in  the  Hope  Museum,  and  a  typical  form  for 
comparison,  corresponding  apparently  to  the  horealia  of 
Stephens.  He  also  showed  a  series  of  P.  gennanica  to 
illustrate  the  range  of  spotting  on  the  wings  of  both  sexes, 
with  two  <?  $8  and  two  ?  ?«  of  P.  communiai  and  a  pair 
of  a  third  species,  P.  eogruUa.  The  first  two  species  are 
common;  the  third  scarce. 

Dr.  F.  A.  DiXBY  exhibited  several  specimens  of  Pierine 
butterflies  in  illustration  of  melanism,  and  made  the  following 
remarks : — 

**  At  the  recent  meeting  of  the  British  Association  in  York, 
much  interest  was  aroused  by  Mr.  Porritt's  paper  and  exhibit 
on  the  subject  of  melanism.  It  has  occurred  to  me  that  an 
illustration  of  some  of  the  general  conditions  under  which 
white  and  other  kinds  of  pigment  may  be  replaced  by  black 
might  possibly  aid  in  the  consideration  of  the  more  special 
question  as  it  affects  the  insect-fauna  of  these  islands.  With 
this  view  I  have  brought  some  selected  specimens  here  to-night» 
and  propose,  while  enlarging  the  scope  of  inquiry  in  one  way, 
to  narrow  it  in  another  by  confining  my  illustrations  to  the 
group  of  Pierinx, 

"  A  substitution  of  dark  pigment  for  light  may  take  place — 

**(1)  Between  allied  species,  as  Belenois  meaentma,  Cram., 
and  B.  raffrayiy  Oberth. 

*'  (2)  Between  nearly-related  forms  of  the  same  species,  as 
Eronia  deodoray  Hlibn.,  from  East  London,  and  B,  cleodora^ 
f.  dilatata,  Butl.,  from  Mombasa. 

**(3)  Between  the  sexes  of  the  same  species,  as  Delias 
infema,  Butl.,  <?  and  J. 

'*  (4)  Between  individuals  of  the  same  sex  of  the  same 
species,  as  the  ordinary  and  *  white '  form  of  Coliaa  electra, 
Linn.,  ? . 

'*  It  is  often  possible  to  trace  a  connection  between  dark 
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pigmentation  and  certain  external  or  internal  conditions,  each 
as  horizontal  or  vertical  distribution,  season  and  sex.  Oan  any 
of  these  conditions  be  regarded  as  a  direct  cause  of  melanism  f 

**  (1)  As  instances  of  the  influence  of  horizcmtal  distribution, 
or  locality,  we  have  Ercnia  eUodora  as  above ;  Belenois  muen- 
tina  of  Africa  and  India  with  its  Australian  representative 
B.  teutania,  Fabr.;  and  B.  severinoy  Cram.,  $  from  Natal 
compared  with  B.  aeverina  $  from  the  Victoria  Nyanza. 

''  (2)  As  examples  of  the  influence  of  vertical  distribution  we 
may  take  Taiochila  autodioe^  Hlibn.,  $  from  Buenos  Ayres, 
and  T,  tiigmadioe,  Stdgr.,  $  from  the  Andes  of  Ecuador.  A 
familiar  case  of  the  same  kind  is  the  ordinary  Ganorts  napi^ 
Linn.,  $  of  Switzerland  compared  with  G.  hryonim^  Ochs.,  of 
the  high  Alps. 

'*  (3)  To  illustrate  seasonal  influence  we  may  compare  the 
dry-  and  wet-season  forms  of  Tercieolui  cmnx^  Wallgm., 
T.  antigane^  Boisd.,  T.  omphah^  Qodt^  GltUopftrissa  saba^  Fabr., 
Appicu  libyiheoy  Fabr.,  Ttichyris  hippo,  Cram.,  Huphina  ncultna, 
Luc,  H,  nerissa,  Fabr.,  and  Ixiaa  evippe,  Drury.  In  all  these 
the  tendency  towards  melanism  in  the  rains  shown  by  the 
females  is  well  marked.  The  corresponding  males  are  also 
affected,  though  in  less  degree. 

"  (4)  As  exemplifying  the  influence  of  sex,  we  have  DeUas 
in/ema  S  and  $  as  above,  i>.  deacomhesi^  Boisd.,  D.  eueharis, 
Drury,  Terias  Umwnia^  VoU.,  and  T,  ziUiy  Feld. 

''It  seems  obvious  that  in  all  these  cases  there  must  be 
some  relation  or  other  between  the  increase  of  dark  pigment 
and  the  conditions  that  have  been  named.  But  is  the  bond 
between  them  one  of  direct  causation  t  It  will  be  found  that 
the  attempt  to  rank  any  one  of  these  conditions  as  an  actual 
and  immediate  cause  of  melanism  is  attended  with  great 
difficulty. 

''(I)  Melanism  cannot  be  purely  a  matter  of  different 
climatic  conditions  dependent  on  horizontal  distribution, 
because  in  any  given  region  it  often  happens  that  only  one 
sex  shows  a  tendency  towards  melanism,  the  other  sex  remain- 
ing unaffected.  Moreover,  as  in  the  case  of  Belenois  meserUina 
and  B,  raffrayi,  we  may  have  two  closely  allied  butterflies  from 
the  same  locality,  one  nearly  white  and  the  other  almost  black 
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^*(2)  Nor  is  it  easy  to  consider  melanism  as  a  direct 
<x)nsequence  of  high  altitude,  for  here  again  it  is  often  only 
the  one  sex  that  is  affected,  as  in  G^.  bryonia.  Besides  this, 
female  G,  napi  of  the  ordinary  kind  may  be  found  in  the  same 
localities  as  G,  bryoma ;  and  '  white '  butterflies  which  are  met 
with  at  enormously  high  altitudes,  such  as  BaUia  shawiiy  Bates, 
i  in  Central  Asia  and  PhvUa  nymphvla^  Blanch.,  in  the 
Andes,  are  by  no  means  melanic  Again,  the  female  of 
TatochUa  demodice,  Blanch.,  shows  dark  pigmentation  whether 
taken  at  high  altitudes  or  at  the  sea-leveL 

''(3)  There  is  obviously  a  strong  connection  between 
seasonal  conditions  and  melanism*  This  is  clearly  shown  by 
the  series  of  seasonal  forms  in  the  present  exhibit.  As  a  rulo, 
the  deeply-pigmented  form  belongs  to  the  wet  season,  and  the 
paler  form  to  the  dry.  But  here  again,  if  we  attempt  to  make 
wet-season  conditions  a  direct  cause  of  melanism,  we  are  met 
by  the  fact  that  sometimes  the  same  conditions  are  associated 
with  an  exactly  opposite  result.  The  instance  of  Freda  octavia- 
natalensia  and  aesamua  will  occur  to  every  one  as  a  case  in 
point;  but  without  travelling  beyond  the  Pierinx  we  have 
only  to  compare  the  under-sides  of,  say,  Ixiaa  pyrenef  Linn.,  c^ , 
wet  and  dry,  or  of  Tericu  aenegalensis,  Boisd,,  <?  wet  and  dry, 
to  see  that  an  increase  of  dark  pigmentation,  whether  in  a 
diffused  or  concentrated  form,  may  characterise  a  dry-season 
phase  as  opposed  to  a  wet  one.  A  further  difficulty  is  that 
dark  pigmentation  appears  in  some  instances  (as  in  Foh/ontr 
matu8  phlaaSf  var.  eleus)  to  be  an  accompaniment  of  heat^  in 
-others  (as  in  Vcmessa  urticxy  var.  polarie)  of  cold. 

*'  (4)  Lastly,  with  regard  to  sex.  It  is  no  doubt  true  that  in 
the  majority  of  instances  the  female  shows  a  darker  coloration 
than  the  male.  This  comes  out  well  in  many  of  the  specimens 
exhibited.  But  it  is  not  difficult  to  find  examples  of  the 
reverse  condition,  where  the  female  possesses  less  dark 
pigment  than  her  mate.  This  is  the  case,  for  instance,  with 
some  forms  of  Colias  eurythenie,  Boisd.,  and  with  Bismorphia 
ihermesia,  Godt. 

<*  It  seems  therefore  difficult  to  attribute  melanism,  or  the 
tendency  towards  that  condition,  to  the.  immediate  action  of 
'either  geographical  or  seasonal  conditions  or  to  the  •  direct 
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ioflaence  of  sex.  What  explanation  remains  t  I  am  strongly 
disposed  to  think  that  in  the  vast  majority  of  cases  the 
prevalence  of  dark  pigmentation  is  adaptive,  and  that  althongb 
melanism  in  its  various  degrees  may  certainly  originate  as  a 
variation  or  a  sport,  its  increase  and  establishment  are  to  be 
attributed  to  some  form  of  selection.  Any  one  of  the- 
oonditions  mentioned  may  by  itself,  or  in  combination  with 
others,  favour  melanism ;  not  however  by  direct  causation,  but 
by  indirectly  leading  to  the  selection  of  melanic  individuals. 
Thus,  there  is  little  doubt  that  the  dark  pigmentation  is  in 
many  cases  of  advantage  as  aiding  concealment.  This  is 
probably  the  explanation  of  many  instances  of  dull  or  dark 
coloration  in  the  female  sex  not  only  of  insects  but  of  other 
animals,  it  being  well  known  that  the  female  sex  stands  in 
special  need  of  protection  (Wallace).  The  writer  has  observed 
that  the  darkly-pigmented  female  of  Bd&noia  severina,  a 
common  African  form,  is  far  less  conspicuous  on  the  wing  than 
the  lighter-coloured  male.  The  dark  border  indeed  of  the 
former  sex  is  often  hardly  visible,  and  the  general  impression 
given  is  that  of  a  much  dwarfed  specimen,  though  the  average 
female  is  not  really  smaller  than  her  mate.  An  enemy  attack- 
ing such  forms  on  the  wing  might,  it  is  believed,  avoid  the 
apparently  dwarfed  specimens,  either  because  they  afforded 
less  prospect  of  a  sufficient  meal,  or  (in  accordance  with  a 
suggestion  of  Mr.  F.  A.  Heron)  because,  apparent  size  being  a 
correlative  of  distance,  the  attacker  might  be  deluded  into 
supposing  the  black-bordered  forms  to  be  further  away  and  so 
less  easily  reached  than  the  rest. 

"  It  is  noticeable  that  in  some  cases  of  heavily-pigmented 
wet-season  forms,  the  under-eide  shows  no  corresponding 
melanism,  being  often  in  fact  far  lighter  in  colour  than  the 
under-side  of  the  same  species  in  the  dry  season.  This  exact 
reversal  of  effect  on  the  two  surfaces  is  of  itself  a  strong 
argument  against  the  supposed  direct  operation  of  meteor- 
ological conditions  in  producing  melanism.  Such  conditions^ 
as  I  have  elsewhere  urged,  and  as  has  been  amply  proved  by 
experiment,  may  act  as  a  liberating  stimulus ;  but  only  rarely, 
if  at  all,  can  they  be  looked  upon  as  a  direct  cause  of  darkened 
pigmentation.     I  would  not  entirely  deny  their  direct  effect 
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upon  the  individual,  nor  even  that  such  direct  effect  may  under 
some  circumstances  reappear  in  the  offspring.  Weismann's 
results  with  P.  phlasaa,  Fischer's  with  Arotia  caja^  and  others 
on  record  (see  Schneider,  "  Einf iihrung  in  die  Deszendenz- 
theorie/'  1906,  p.  113,  etc.)  seem  to  demonstrate  the  possibility 
of  such  apparent  transmission.  But  this  phenomenon  of  the 
diverse  effect  upon  the  two  surfaces,  together  with  the  other 
considerations  already  brought  forward,  appears  to  make 
strongly  against  the  hypothesis  of  a  direct  effect;  and  to 
favour,  as  far  as  it  goes,  the  view  that  such  changes  as  these 
are  adaptive. 

"  A  further  point  of  interest  arises  in  connection  with  the 
common  absence  of  dark  pigmentation  on  the  under-side  of  wet- 
season  forms,  even  when  the  upper  surface  is  strongly  melanic. 
It  is  this :  that  on  comparing  the  seasonal  phases  of  such  forms 
we  are  often  led  to  the  conclusion  that  so  far  as  the  upper-side 
is  concerned  the  wet-season  form  is  better  protected,  but  with 
regard  to  the  lower-side  the  corresponding  dry-season  phase, 
being  cryptically  coloured,  has  the  advantage.  This  may  mean 
that  the  wet-season  form  requires  more  protection  during  flight, 
and  the  dry-season  form  during  repose ;  and  this  again  may 
point  to  the  fact  that  it  is  such  enemies  as  attack  butterflies  at 
rest  (for  example,  lizards)  that  are  especially  dangerous  during 
the  drier  part  of  the  year. 

"  Whether  the  duskiness  so  often  met  with  in  arctic  and 
mountain  forms  can  at  present  be  explained  as  an  adaptation, 
is  perhaps  doubtful ;  though  there  seems  to  be  no  reason  why 
Lord  Walsingham's  suggestion  of  its  relation  to  the  power  of 
heat-absorption  should  not  be  correct.  In  such  cases  of  the 
development  of  dark  pigment  as  we  see  in  females  of  Myloihria 
lorenaf  Hew.,  M.  pyrrha^  Fabr.,  Pieria  demophile^  Clerck., 
P,  viardi,  Boisd.,  P.  locusta,  Feld.,  P,  ttthoreides,  Butl.,  etc., 
to  which  may  probably  be  added  the  wet-season  GltUophrissa 
saha  ?  (see  Trimen,  Proc.  Ent.  Soc.  Lend.,  1881,  p.  viii),  the 
influence  at  work  is  that  of  mimicry,  and  the  result  clearly 
takes  rank  as  an  adaptation. 

"  The  occasional  predominance  of  dark  pigment  in  the  males 
as  compared  with  their  mates  is  apt  to  show  itself  in  the  form 
of   distinct  and  definite  areas — not  in  that  of  suffusion.     A 


Digitized  by 


Google 


(     14     )  [xcv,  xcvi,  xcvii 

common  effect  therefore  on  the  male  is  to  make  that  sex  not 
less,  but  more  conspicuous.  Hence  the  pigmental  areas  may 
possibly  in  these  cases  serve  as  recognition-marks. 

**  This  last|  however,  is  but  a  suggestion.  I  am  far  from 
saying  that  the  advantage  of  a  melanic  tendency  to  its  possessor 
is  in  every  instance  demonstrable.  I  only  submit  that  our 
present  knowledge,  so  far  as  it  goes,  points  to  selective  adapta- 
tion as  the  principle  which  seems  likely  to  cover  most  if  not 
all  of  the  diverse  conditions  now  grouped  together  under  the 
comprehensive  head  of  melanism." 

The  Prisidbnt  said  he  thought  there  was  no  doubt  that 
temperature  had,  what  appeared  to  be,  a  direct  effect  in  the 
case  of  many  Lepidoptera.  For  example,  on  many  of  the 
common  Geometrid  moths^  if  the  pupsB  were  exposed,  some  to 
a  temperature  of  40°  to  50%  others  to  one  of  70°  to  80%  those 
at  the  lower  temperature  were  darker. 

Professor  E.  B.  Poulton,  Dr.  T.  A.  Chapican,  Mr.  W.  E. 
Sha&p,  Mr.  W.  J.  Lucas,  and  other  Fellows  joined  in  a 
discussion  of  the  spread  of  melanism  in  various  districts  of 
Britain  and  elsewhere. 


Wednesday,  November  21st,  1906. 

Dr.  F.  A.  DiXEY  exhibited  dry-  and  wet-season  forms  of 
both  sexes  of  Teracolus  regina^  Trim.,  together  with  speci- 
mens of  Bdeiwia  calypeOy  Drury,  B.  thysa^  Hopff.,  Mylothris 
agcUhina,  Cram.,  and  two  unnamed  forms  of  Belenois  from 
Rhodesia. 

The  exhibit  was  designed  to  show  the  strong  resemblance 
between  the  under-side  of  the  wet-season  phase  of  T^ocoIm 
regina  and  that  of  certain  forms  of  Belenois  from  the  same 
region  of  Africa — a  resemblance  believed  by  the  exhibitor  ^ 
be  of  mimetic  significance.  He  pointed  out  that  between  B. 
calypso  and  B,  tliysa,  which  latter  was  an  acknowledged  mimic 
of  the  distasteful  Mylotliris  agcUhinOf  there  existed  a  fairly 
complete  series  of  transitional  forms,  one  of  which  at  least 
showed  on  the  under-side  a  striking  resemblance  to  the  under- 
side of  the  wet-season  T,  rejina.     It  seemed  as  if  Jf.  agathina 
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had  exercised  a  Btrong  influence  on  this  group  of  Belenois,  and 
that  in  the  progress  of  these  Belenois-formB  towards  the 
final  mimetic  pattern  shown  by  B.  thysa,  one  of  them  had,  as 
it  were,  taken  up  T.  regina  in  its  course.  The  association 
between  the  Beienois  and  the  Teracolus  was  probably  Miillerian, 
the  Belenais  being  in  most  respects  the  model;  but  it  was 
perhaps  not  improbable  that  the  Terciooltts  had  to  some  extent 
influenced  the  Belenois,  These  specimens  seemed  to  favour  the 
view  that  B.  ihy$a  was  a  Miillerian  rather  than  a  Batesian  mimic. 
It  was  an  interesting  fact  that  the  cryptic  character  of  the  dry- 
season  form,  as  well  as  the  mimetic  appearance  of  the  wet-season 
phase  of  the  TeracohM^  was  confined  to  the  under  surface ; 
being  presumably  in  both  instances  intended  for  use  during 
rest  rather  than  in  flight.  As  in  other  cases,  the  dry-season 
form  was  probably  the  more  efficiently  protected.  It  might  be 
taken  as  a  general  rule  that  in  cases  of  seasonal  dimorphism, 
if  one  phase  only  were  protected,  that  phase  would  be  the 
dry- season  one ;  if  both  adopted  means  of  defence  differing  in 
degree  or  in  kind,  the  dry-season  phase  would  be  the  better 
protected  of  the  two. 

Professor  E.  B.  Poulton,  F.E.S.,  communicated  some 
'*  further  notes  on  the  choice  of  a  resting  site  by  Pieris 
rapx"  by  Mr.  A.  H.  Hahm,   as  follows : — 

**  On  July  10th  this  year  I  observed  a  male  of  this  species 
at  rest  on  the  under-side  of  a  dahlia  leaf  in  my  garden,  22 
Southfield  Road,  Oxford.  In  no  case  had  the  dahlias  bloomed 
by  this  date.  The  PteriSf  although  it  had  not  chosen  the  best 
possible  site  in  the  garden,  was  fairly  well  hidden  amid  the 
thick  foliage.  The  only  other  occasion  on  which  this  species 
was  seen  at  rest  in  1906  was  on  August  4th,  when  my  friends, 
Mr.  Holdaway  and  Mr.  Constance,  and  I  were  sugaring  in  the 
"  Decoy,"  Newton  Abbot,  S.  Devon.  During  the  rounds 
many  trees,  bushes,  &c,  were  searched  with  the  aid  of  our 
lanterns  for  any  strange  insects  at  rest  upon  the  foliage.  My 
attention  was  first  directed  by  Mr.  Constance  to  a  specimen  of 
P.  rapx  at  rest  upon  the  whitish  under-side  of  a  leaf  of  the 
broad-leaved  sallow  (probably  ScUix  caprsea).  After  this  we 
all  three  began  a  more  systematic  search,  and  succeeded  in 
finding  four  additional  individuals  of  the  species.     The  five 
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butterflies  were  distributed  as  follows: — ^Two  were  on  the 
under-sides  of  leaves  of  tbe  broad-leaved  sallow  ;  two  on 
bramble  leaves  (one  banging  from  the  under-side,  and  the 
other  sitting  on  an  under-side  which  happened  to  be  turned 
uppermost)  ;  the  fifth  was  found  hanging  from  the  under-side 
of  a  leaf  on  a  birch  bush.  The  under  surface  of  all  these 
leaves  is  very  pale  as  compared  with  the  upper  surface. 
These  facts  seem  to  me  to  strengthen  the  opinion  expressed 
in  my  former  notes  (vide  "  Proc.  Ent  Soc  Lond."  1904,  p.  Ixxv, 
and  1905,  pp.  Ixziii,  Ixxiv)  that  Pieris  rapx  does  select  for 
prolonged  rest  a  site  adapted  to  promote  concealment." 

Papers, 

**  A  Permanent  Record  of  British  Moths  in  their  Natural 
Attitudes  of  Rest,''  by  Mr.  A.  H.  Hamm,  Assistant  in  the 
Hope  Depai-tment  of  Zoology  in  the  Oxford  University 
Museum,  communicated  by  Professor  K  B.  Poulton,  F.RS. 

**  Studies  of  the  Blattidse,"  by  R.  Shelford,  M.A.,  F.L.S. 


Wednesday,  December  5th,  1906. 

Dr.  F.  a.  Dixey  exhibited  specimens  of  Ten^acoluM  omphale^ 
Godt.,  bred  and  captured  at  Salisbury,  Mashonaland,  by  Mr. 
G.  A.  K.  Marshall,  F.Z.S.  The  exhibit  was  intended  to  show 
the  effect  of  subjecting  the  insects  during  their  immature 
stages  to  abnormal  conditions  of  temperature  and  humidity. 

He  pointed  out  that  the  members  of  a  brood  which  had  been 
reared  under  ordinary  conditions  as  larvse,  but  had  been  ex- 
posed as  pupae  to  damp  heat,  showed  on  emergence  little  or  no 
difference  from  those  examples  that  had  been  reared  under 
normal  conditions  throughout.  The  emergences  took  place  in 
June  1905,  and  the  resulting  butterflies  were  of  the  usual 
dry-season  phase,  though  less  markedly  dry-season  than  a  pair 
captured  in  the  field  at  the  same  date. 

On  tbe  other  hand,  several  examples,  belonging  to  one 
brood,  had  been  brought  up  as  larvse  in  an  atmosphere  of  damp 
heat,  from  which  they  were  removed  on  pupation  into  natural 
conditions.    The  resulting  butterflies,  emerging  in  July  during 
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the  height  of  the  dry-season,  were  on  the  upper-side  almost  of 
the  wet-season  phase,  while  others  of  the  same  hrood  which 
had  been  kept  in  damp  heat  throughout  both  the  larval  and 
pupal  stages  went  still  further  in  the  same  direction.  Some  of 
these  latter  indeed,  especially  the  females,  showed  on  the  upper 
surface  the  wet-season  pattern  fully  developed.  On  the  under 
surface  the  approximation  to  the  wet-season  phase  was  some- 
what less  complete ;  the  most  advanced  examples  of  the  effect 
of  exposure  to  damp  heat  during  both  preliminary  stages 
still  exhibiting  beneath  some  slight  trace  of  the  dry-season 
mottling.  On  the  whole,  however,  very  little  difference  was 
apparent  between  these  artificially-produced  wet-season  forms 
and  specimens  which  were  shown  of  the  normal  wet-season 
phase  captured  in  the  open  before  the  cessation  of  the  rains. 

Dr.  DiXET  further  remarked  that  Mr.  Marshall  was  to  be 
<K>ngratulated  on  having  been  the  first  to  produce,  in  tropical 
species  of  Fierinse,  results  as  definite  and  unequivocal  as  any 
of  those  obtained  by  the  President,  Staudfuss,  Fischer  and 
others  in  European  lepidoptera.  Mr.  Marshall  had  conclusively 
shown  in  the  case  of  the  present  species  that  the  natural 
stimulus  for  the  assumption  of  the  wet-season  phase  could  be 
successfully  imitated  under  artificial  conditions ;  he  had  also 
proved  experimentally  that  while  both  preliminary  stages  were 
to  some  extent  capable  of  reacting  to  external  conditions,  by 
for  the  most  susceptible  period  must  be  contained  within  the 
larval  stage  of  growth.  The  conclusions  foreshadowed  by  Mr. 
Marshall's  earlier  experiments  with  T.  ompliale  (Trans.  Ent. 
Soc.  Lond.,  1902,  pp.  211-213)  were  thus  fully  confirmed  and 
iunplified.  These  facts  appeared  to  be  of  so  much  interest  as 
to  justify  their  immediate  communication  to  the  Society ;  he 
hoped  before  long  to  be  in  a  position  to  present  the  results  of 
a  further  examination  of  Mr.  Marshall's  valuable  material. 

Mr.  6.  A.  E.  Mabshall  said  that  his  experiments  showed  that 
the  larval  period,  especially  in  its  later  stages,  was  in  TeracoluB 
the  period  in  which  the  insect  was  most  sensitive  to  the 
above  influence ;  the  pupa  stage,  which  was  the  most  sensitive 
stage  in  Preds,  being  almost  insensitive. 

The  President  drew  attention  to  the  extreme  intei'est  of 
these  experiments,  and  congratulated  Mr.   Marshall  on  the 
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success  which  had  attended  his  researches,  conducted  as  they 
were  under  great  difficulties  in  Central  South  Africa. 

Dr.  Freds&ick  Augustus  Dixby,M.A.,M.D.,  communicated 
a  paper  ''On  the  Diaposematic  Resemblance  between  Ruphina 
carva,  Wallace,  and  Ixiaa  halienns,  Fruhst.'' 
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EXTBiCra  FBOH  THE  7B0CEEDINO8 

OF  THE 

ENTOMOLOGICAL   SOCIETY   OF    LONDON 

(Mahoh  6th— Dbcembib  4th,  1907). 


Wednesday,  March  6th,  1907. 

Exhibitions. 

Male  Brands  attacked  by  Pests. — Professor  E.  B. 
PoULTON,  F.R.S.,  exhibited  male  specimens  of  the  Danaine 
butterflies  Amav/ris  egicdea^  Cram.,  and  Limnas  ckrysippua^ 
L.,  collected  at  Ibadan,  near  Lagos  (December  5-12,  1906), 
by  Mr.  EL  S.  Gladstone.  The  interest  of  the  specimens 
lay  in  the  fact  that  the  scent-producing  patch  near  the  anal 
angle  of  the  hind-wing  had  been  eaten  out  on  both  sides — 
yery  cleanly  and  neatly  in  the  case  of  the  AmoMris — although 
only  a  minute  portion  of  any  other  part  of  the  wing-surface 
had  been  attacked.  The  abdomen  was  almost  entirely  want- 
ing, but  the  basal  portion  which  remained  showed  that  it  had 
been  almost  certainly  devoured.  The  head  and  thorax  also 
appeared  to  be  quite  empty.  Professor  Poulton  stated  that 
he  had  occasionally  observed  the  evidence  of  such  attacks  upon 
the  supposed  scent-patches  of  Danaina,  but  he  believed  that 
the  Amawria  was  the  best  and  clearest  case  he  had  ever  seen. 
This  special  attack  upon  Domains  scent-patches  becomes  of 
even  greater  interest  and  signiflcanoe  when  we  remember  that 
dead  specimens  of  this  and  the  allied  sub-family,  the  Ithomiinx, 
are  less  liable  than  other  specimens  to  be  injured  by  the  pests 
which  destroy  insect  collections.*  On  the  other  hand,  the  fact 
that  the  whole  interior  of  the  body  was  devoured  appears  to 
indicate  indifference  on  the  part  of  this  particular  pest  to  any 
specially  protective  substances  existing  in  a  desiccated  state ; 

*  H.  W.  Bates,  Trans.  Linn.  Soc.  Lond.,  vol.  xxiii,  1862,  p.  610  ; 
R.  Meldola,  Proe.  Ent  Soc.  Lond.,  1877,  p.  zii  Oonfirmed  also  by 
J.  Jenner  Weir. 
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and  it  may  well  be  that  special  attack  was  directed  upon 
the  scent-glands  merely  on  account  of  their  substance  as 
compared  with  the  rest  of  the  wing  surface.  The  facts  appear 
to  tell  strongly  against  the  view  that  specially  protective 
(aposematic)  substances  are,  as  some  have  supposed,  concen- 
trated in  the  male  scent-glands ;  but  it  would  not  be  safe  to 
draw  any  more  far-reaching  conclusions. 

Inasmuch  as  an  alternative  view  has  been  mentioned,  it  may 
be  advantageous  to  quote  the  following  passage  from  a  paper 
published  in  1882  by  Professor  Meldola,  F.R.S.  (Ann.  Mag. 

[xi 
Nat.  Hist.,  Dec.  1882,  p.  425).  Writing  in  answer  to  Mr. 
W.  L.  Distant,  Professor  Meldola  states : — 

'*  There  is  not  the  least  warrant  for  the  supposition  that 
scent-glands  or  tufts  have  anything  to  do  with  distastefulness. 
The  acrid  juices  of  distasteful  butterflies  are  not  generally 
emitted  from  any  particular  organ,  but  permeate  all  the 
tissues  of  the  body.  The  fact  that  such  organs  exist  in  one  sex 
only  is  strongly  suggestive,  if  not  demonstrative,  of  the  view 
that  they  are  secondary  sexual  characters  ;  and  as  such  they 
are  regarded  by  Dr.  Fritz  Miiller,  who  has  systematically 
investigated  these  structures,  and  has  in  many  cases  actually 
detected  the  odour  emitted,  which  is  often  of  a  pleasant 
character."  (Jen.  Zeit,  vol.  »,  p.  99 ;  Trans.  Ent.  Soc.  Lond. 
1878,  p.  211.) 

Remabkablb  Larva  of  Spiramiopsis. — Professor  K  B. 
PouLTON  also  exhibited  on  behalf  of  Mr.  G.  F.  Leigh,  F.E.S., 
of  Durban,  a  blown  specimen  of  the  larva  of  Spiramiopsis 
comma,  Hampson,  showing  the  two  pairs  of  remarkable 
processes  as  well  as  the  two  eye-like  spots,  one  situated  in 
front  of  the  base  of  each  posterior  process.  The  anterior 
pair  are  placed  on  the  second  thoracic  segment,  the  posterior 
on  the  third.  In  the  dried  specimen  the  ground-colour  of 
the  dorsal  and  dorso-lateral  regions  of  each  of  these  segments 
is  of  a  brilliant  orange-brown  tint,  making  a  most  effective 
background  for  the  intensely  black,  nearly  circular  eye-like 
spots.  The  effect  of  these  latter  is  also  greatly  enhanced 
by  a  dark  semi-circular  line  placed  outside  a  margin  of  orange 
embracing  nearly  half  the  circumference  of  each  spot.    This 
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line,  which  is  concentric  with  the  eye-spot,  bounds  it  upon 
the  posterior-inferior  section  of  its  circumference.  A  sketch 
sent  by  Mr.  Leigh  in  further  explanation  of  his  exhibit  shows 
that,  when  touched,  the  larva  curves  the  anterior  segments 
so  as  to  conceal  its  real  head  and  make  the  central  point 
between  the  eye-spots  anterior  in  position.  From  this  central 
point  the  four  relatively  immense  processes  radiate  like  spokes, 
while  the  bright  orange  colour  and  jet-black  eye-spots  placed 
on  each  side  of  the  centre  must  contribute  with  them  to 
produce  an  extraordinary  and  terrifying  appearance.  By  Mr. 
Leigh's  desire  the  specimen  will  be  placed  beside  the  imagines 
xii] 

of  the  same  species  in  the  collection  of  the  British  Museum 
of  Natural  History.  The  larva  bears  the  date  : — "  Durban, 
Nov.  3,  1906." 

Eppbct  op  Artipioial  Conditions  on  Seasonallt  Dimor- 
phic Speoies. — Dr.  F.  A.  Dixby  exhibited  specimens  of  Tera- 
colua  achvnef  Cram.,  and  Belenots  severina,  Cram.,  bred  and 
captured  at  Salisbury,  Mashonaland,  by  Mr.  G.  A.  K.  Marshall. 

He  remarked  that  the  eidiibit,  which  was  supplementary  to 
that  shown  by  him  on  December  5th  (Proc.  £nt.  Soc.  Lend., 
1906,  p.  civ),  provided  a  further  instalment  of  the  results  of 
Mr.  Marshall's  valuable  experiments  on  the  effect  of  artificial 
conditions  on  seasonally  dimorphic  species.  In  the  case  of 
Ter<icohM  ackiney  the  exposure  to  conditions  of  moist  heat  in 
both  larval  and  pupal  stages  had  caused  both  sexes  of  a  brood 
that  should  normally  have  emerged  as  the  dry-season  form,  to 
assume  the  appearance  of  a  wet-season  generation.  The  same 
conditions  operating  in  the  larval  stage  alone  had  produced  a 
close  approximation  to  the  same  result ;  while  in  specimens 
which  had  been  similarly  treated  in  the  pupal  stage  only,  little 
or  no  departure  could  be  seen  in  the  direction  of  the  wet- 
season  form.  Specimens  of  both  seasonal  phases  caught  in 
the  open  were  exhibited  for  comparison,  and  it  was  pointed 
out  that  these  results  with  Teracohia  achine  showed  complete 
correspondence  with  those  previously  announced  in  the  case  of 
T.  ampheUe,  Godt. 

The  behaviour  of  Belenoia  severina  contrasted  strongly  with 
that  of  the  two  species  of  Tenicoltia,  for  whereas  in  the  case  of 
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the  latter  the  larval  was  proved  to  be  the  susceptible  period, 
exposure  of  the  former  to  damp  heat  in  the  larval  condition 
produced  no  perceptible  effect,  the  resulting  emergences  being 
of  the  ordinary  dry-season  phase.  Elxposure,  however,  to  the 
same  conditions  in  both  larval  and  pupal  stages  resulted  in  a 
transformation  to  the  full  wet-season  form.  In  this  species 
the  seasonal  changes  chiefly  affect  the  under-surface. 

A  further  point  of  great  interest  received  illustration  from 
the  same  series  of  bred  B.  severina.  This  was  the  difference 
in  effect  between  moisture  accompanied  by  heat  and  moisture 
alone.  Those  individuab  exposed  as  both  larva  and  pupse  to 
the  combined  effect  of  heat  and  moisture,  emerged,  as  has  been 
said,  in  the  full  wet-season  condition.  Those,  on  the  othw 
hand,  exposed  in  both  these  stages  to  moisture  alone  without 
heat,  emerged  with  the  ground-colour  of  the  hind-wing  under- 
side characteristic  of  the  wet  season,  while  the  dark  veining  of 
the  dry  season  was  in  the  same  specimens  not  only  present 
but  strongly  accentuated.  It  might  be  said,  in  fact,  that  the 
employment  of  moisture  only,  without  heat,  had  produced  a 
well-marked  form,  unknown  under  normal  conditions  in  this 
region,  though  occurring  naturally  in  some  other  parts  of 
Africa,  as  Uganda  and  Natal. 

To  sum  up :  Mr.  Marshall  by  means  of  these  carefully  con- 
ducted experiments  had  shown  that  in  the  two  species  of 
Teracokts^  T.  omphale  and  T.  achin«y  a  brood  which  left  to  itself 
would  produce  the  dry-season  phase  of  the  imago,  might  by 
the  application  of  beat  and  moisture  be  made  to  assume  the 
characteristic  features  of  the  wet-season  form.  Further,  in 
each  of  these  cases  it  was  shown  that  exposure  to  the  artificial 
conditions  during  the  larval  stage  only  was  capable  of  produc- 
ing nearly  the  whole  effect,  the  result  of  similarly  treating  the 
pupa  only  being  scarcely  perceptible. 

On  the  other  hand,  while  in  Bdenaie  severina  an  equally 
complete  transformation  from  the  dry-  to  the  wet-season  form 
had  been  accomplished,  it  was  clearly  shown  that  in  this  case 
the  larval  was  not  the  susceptible  stage,  the  result  of  exposing 
the  larva  only  to  the  artificial  conditions  being  practically  nil. 
In  this  species  also  Mr.  Marshall  had  experimentally  disso- 
ciated the  two  conditions  of  heat  and  moisture,  showing  that 
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while  in  combination  they  could  effect  a  transformation  to  the 
full  wet-seaaon  form,  the  employment  of  the  latter  only  with- 
out the  former  produced  an  entirely  different  result,  the  most 
distinctive  mark  of  the  new  form  being  the  accentuation  of  a 
feature  usually  characteristic  of  the  dry  season. 


xviii] 

Wednesday,  March  20th,  1907. 

JExhibition. 
Parallelism  bbtwben  thb  genera  Phbissura  and  Mtlo- 
THRIB. — Dr.  F.  A.  DixBY  exhibited  several  species  of  Fhrissvra 
and  Afylothris  side  by  side,  in  order  to  illustrate  the  remarkable 
parallelism  that  exists  between  these  two  Pierine  genera. 
The  forms  shown  were  as  follows: — 

Phrisaura  lasti,  Grose  Smith,  cj  Mylothria  narcisstts,  Butl.,  cJ 

P.  Sylvia,  Fabr.,  cJ  M,  spica,  Mosch.,  <? 

P.  syUna,  Fabr.,  J  M.  sptca,  Mosch.,  ? 

P.  Sylvia,  Fabr.,    cJ  (western  M,  bemice,  Hew.,  cJ 

form) 

P.  perlucens,  Butl.,  $  M,  asphodelus,  Butl.,  cJ 

P,  phcebe,  Butl.,  ?  M,  poppea.  Cram.,  J 

P.  jt>Aa6e,  Butl.,  ?  M,  poppea,  Gvdkm.,  <? 

P.  phcBbe,  Butl.,   $  M,  rvhricosta,  Mab.,  9 

The  genus  Phrissura,  he  remarked,  was  closely  akin  to 
Appias,  Tachyris,  CcUophaga  and  Glutophrissa ;  Mylothris,  on 
the  other  hand,  occupied  an  isolated  position  and  was  of 
ziz] 

doubtful  affinity.  With  the  exception  of  two  eastern  forms, 
the  species  of  Phrissura,  like  those  of  Mylothris,  belonged  to 
Africa.  It  was  remarkable  that  there  scarcely  existed  a 
single  form  of  Phrissv/ra  that  did  not  find  a  counterpart  in 
the  other  genus,  though  there  was  nothing  but  a  remote 
relationship  between  them.  The  forms  that  so  closely 
resembled  each  other  were,  speaking  generally,  inhabitants 
of  the  same  districts,  and  it  was  interesting  to  observe  that 
where  a  species  of  the  one  genus  underwent  a  local  modifica- 
tion, the   corresponding  local   race  of  the  other  genus   was 
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similarly  transformed  in  appearance.  Thus  the  Uganda  form 
of  P.  tyUna,  3f  closely  resembled  M,  spiea,  i,  from  the  same 
region,  both  being  white  butterflies  with  a  dark  apex  to  the 
fore-wing,  a  row  of  marginal  black  spots  on  the  hind-wing, 
and  a  basal  patch  of  bright  orange.  In  the  representative 
forms  from  the  Congo  region,  P.  perkusenSf  ButL,  6 ,  and  M, 
osphodekLSy  ButL,  $ ,  the  basal  orange  was  in  each  case  replaced 
by  lemon  yellow.  Again,  in  the  West  African  specimen 
shown  of  P.  sylviOf  i ,  the  basal  orange  took  on  a  darker  tinge 
and  was  somewhat  modified  in  shape,  in  both  of  which  respects 
it  came  into  close  correspondence  with  M.  bemice  from  the 
same  locality.  The  facts  might  lend  some  apparent  colour  to 
the  view  that  the  correspondence  was  due  in  each  case  to 
similarity  of  surroundings.  The  speaker,  however,  thought 
that  the  difficulties  in  the  way  of  such  an  explanation  were 
insuperable,  and  that  the  relation  was  in  every  case  mimetic. 
It  would  not  be  easy  to  say  whether  the  mimicry  was  of  the 
Batesian  or  of  the  Miillerian  kind,  the  data  being  scarcely 
sufficient ;  he  inclined  personally  to  the  belief  that  it  would 
prove  to  be  of  the  latter,  i,  e.  the  Miillerian  sort,  especially  as 
there  appeared  to  be  indications  of  a  diaposematic  exchange 
of  characters  between  the  two  series  of  forms. 

He  regretted  that  the  Hope  Collection  possessed  no  speci- 
mens of  P.  nyaacmaf  Butl.,  S,  for  this  form  together  with 
M,  rUppellii^  Koch,  <^ ,  would  have  made  a  striking  addition  to 
the  exhibit.  He  should  have  preferred  also  to  put  a  specimen 
of  the  West  African  P.  isokani,  Grose  Smith,  $ ,  beside  the  M. 
poppea,  V  >  ^ro°^  Ashanti,  had  one  been  available. 

Though  he  had  on  the  present  occasion  confined  himself  to 

[XX 

the  parallelism  existing  between  these  two  genera,  he  wished 
also  to  remark  that  in  many  cases  the  actual  forms  shown 
formed  part  only  of  a  much  larger  mimetic  association. 

Papers. 

Among  the  papers  communicated  was : — 
''Studies  in    the    Tetrigvnm  (Orthoptera)  in   the   Oxford 
Museum,''  by  Joseph  L.  Hancock,  M.D.,  F.RS. 
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Wednesday,  April  10th,  1907. 
EakibMons. 

SiMILARITT  BBTWEEK  DbT-SBASON  FoBMS  OF  ALUSD   PlBRIini 

Spbgibs. — Dr.  F.  A.  Dixst  exhibited  male  specimens  of  the 
wet-  and  dry-season  phases  of  the  following  African  and  Indian 
Pierinx : — 

Teraooltts  achine,  Cram.  T.  antigone,  Boisd. 

T,  omphaUy  Godt.  Huphina  nadinay  Luc. 

T,  evenina,  Wallgm.  H.  nerissa,  Fabr. 

He  remarked  that  the  exhibit  illustrated  two  points: — 
(1)  the  fact  that  in  Pierinm  which  were  subject  to  seasonal 
xxiv] 

dimorphism  the  dry-season  form  was  often  conspicuously  smaller 
than  its  wet-season  representatiye ;  and  (2)  the  fact  that  the 
males  of  species  which  were  easily  discriminated  in  their  wet- 
season  phases  might  be  almost  indistinguishable  from  each 
other  in  the  dry-season  garb,  the  same  applying,  though  less 
markedly,  to  the  females.  In  the  case  of  the  foar  species  of 
Tercbcohts  shown,  though  there  was  a  family  likeness  between 
all  the  wet-season  forms,  they  could  nevertheless  be  distin- 
guished at  a  glance.  On  the  other  hand,  the  dry-season  forms 
of  the  same  four  species  resembled  each  other  so  closely  in 
aspect,  and  even  in  size,  that  they  could  not  be  separated 
without  minute  examination.  He  knew  from  personal  ex- 
perience that  these  dry-season  forms  were  most  difficult  to 
identify  in  the  field.  The  two  species  of  Huphina^  again,  bore 
in  their  dry-season  phase  a  very  close  resemblance  to  each 
other,  but  in  the  wet-season  they  were  quite  dissimilar. 

He  did  not  advance  either  of  these  points  as  being  of  uni- 
versal application ;  though  the  former  of  them,  at  least,  was 
of  very  common  occurrence. 


xxix] 

Wednesday,  May  1st,  1907. 

DlVERQBNT     MiMIOBT     BT     THB     FEMALES     OF     LsUOBBONIA 

ABOIA,    Fabr. — Dr.    F.    A.    Dixet    exhibited    specimens    of 
Leuoeronia    argia,  Fabr.,  S  and  $,    together   with    several 
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forms  belonging  to  four  other  Pierine  genera.  He  remarked 
on  them  as  follows : — 

"Mr.  Trimen  (* South  African  Butterflies,*  vol.  in,  1889, 
p.  181)  has  drawn  attention  to  the  resemblance  borne  to 
Myhthria  agcUhina,  Cram.,  and  BeUrwia  icmtke,  Doubl.,  by 
certain  forms  of  the  female  Leuceroma  argia,  Fabr.  The 
female  of  this  Pierine  is  extremely  variable,  and  the  object  of 
the  present  exhibit  is  to  show  that  each  of  its  diverse  forms  is 
associated  in  aspect  with  one  or  more  species  of  Mylathris, 
BelenoiSf  PinaeopUryx  or  Phrissura — all  these  being  genera 
whose  affinity  with  Leuceronia  is  remote. 

'^The  following  are  the  forms  now  exhibited,  together  with 
the  types  which  they  respectively  resemble  : — 

Form  of  L,  argia^  Fabr.,  $  Associated  with 

1.  White,  black-bordered  form  (=  f.  BeUnoia    theuniy  Dewitz, 

typica,  Auriv.).  (J . 

8.  The  same,  with  orange  basal  flush  M^ihris  riippeUii,  Eoch, 

on  forewings  ( = f.  poppea.  Done  v.,  (J . 

teste,  Butler). 

3.  White,  slight  dark  border,  pinkish  Phrissura  phcAe,  Butl.,  $ . 

basal  flush  just  showing  through 
upper  surface  of  forewings. 

4.  White,  border  of  conspicuous  dark      MyloihrisruppeUiiy  Koch, 

spots,     orange- vermilion     basal  $• 

flush. 

6.  Yellow,      strongly-marked      dark  MyhlhrisriippdliiyKochy 
border,  orange  basal  flush  (=f.  ^  (yellow  form). 

s^dphurea,  Auriv.). 

[xxx 

6.  White,  slightly-marked  spotty  bor-  Pinaccpteryx  rubrobasalis, 

der,  yellowish    hindwings,  pale         Lanz,  9* 
orange  basal  flush. 

7.  Ordinary  Natal  form  (=f.  rarta,      Mylothris  agaihina^Crtim., 

Trimen),  showing  imder-side.  ^  (under-side). 

**  These  examples  do  not  exhaust  the  list  of  forms  of  L.  argia, 
9  9  which  resemble  other  Pierine  species ;  for  besides  the  black 
and  yellow  f.  idoteay  Auriv.,  which  is  the  form  noticed  by 
Trimen  for  its  resemblance  to  Behnois  icmihe,  there  is  a 
modiflcation  of  f .  varia,  Trim.,  with  a  yellowish  hind-wing  like 
No.  6  supra  but  without  the  basal  flush,  which  falls  into 
association  with  a  form  of  the  female  Pinacopteryx  pigea^ 
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Boisd.  Besides  this,  f.  aemiflava,  Auriv.,  at  once  suggests 
membership  of  a  numerous  assemblage  characterised  by  brown 
upper  and  pale  under-wings,  to  which  group  also  belong  many 
females  of  Mylothris  apical  Mosch.,  Fhrissura  salvia,  Fabr., 
JBelenoiB  thetiszi,  Dewitz,  and  B.  theora,  Doubl. 

"The  question  naturally  arises,  what  is  the  meaning  of 
these  resemblances!  I  am  not  credulous  enough  to  believe 
that  they  represent  a  mere  series  of  coincidences ;  it  appears 
to  me  that  they  must  have  some  bionomic  significance,  and  that 
in  the  present  as  in  similar  instances  the  interpretation  least 
attended  with  difBculty  is  that  which  attributes  to  them  a 
mimetic  value.  It  is  generally  admitted  that  Mylothris,  forms 
of  which  so  often  take  a  central  position  in  these  supposed  mi- 
metic groups,  is  a  well-protected  genus.  There  is  therefore  good 
reason  for  its  imitation  by  Z.  (irgia,  whether  this  imitation  be  of 
the  Batesian  or  of  the  Mullerian  kind.  It  is  true  that  Z.  argia 
is  seldom  a  very  perfect  mimic ;  its  various  forms  seem  to  hover 
on  the  outskirts  of  mimetic  groups  without  entirely  casting  in 
their  lot  with  them.  But  cases  similar  to  this  are  known 
elsewhere;  and  much  the  same,  mtUcUis  nrntcmdis,  might  be 
said  of  many  instances  (which  few  would  be  found  to  dispute) 
of  protective  resemblance  to  inanimate  objects.  We  find, 
indeed,  as  under  the  theory  of  adaptation  by  selection  we 
should  expect  to  find,  every  sort  of  gradation  between  protec- 
tion which  is  only  slight,  and  protection  which  is  all  but 
complete ;  and  this,  whatever  be  the  special  kind  of  protection 
in  question.  If  a  species  be  maintaining  its  ground,  deficiency 
in  one  particular  will  be  made  up  for  by  excellence  in  another, 
xxxij 

**  Some  of  the  forms  of  Z.  cyrgia,  ?  ,  are  restricted  to  definite 
regions,  and  it  is  natural  to  ask  whether  these  mimics  and 
their  models  are  always  to  be  found  in  the  same  locality.  To 
a  great  extent  this  can  be  shown  to  be  the  case,  but  a  wider 
knowledge  than  we  at  present  possess  of  the  distribution  of 
both  sets  of  forms  would  be  necessary  for  a  complete  answer 
to  the  question.  Meanwhile,  the  facts  now  at  our  command 
do  not  suggest  an  answer  unfavourable  to  the  theory. 

<'  I  have  heard  it  remarked  that  whereas  the  form  sulphurea 
of  Z.  cvrgia,  $  ,  has  a  well-marked  dark  margin,  the  Mylothria 
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wiih  which  it  is  here  associated  has  no  continuous  dark  mark- 
ing, except  at  the  apex  of  the  fore-wing.  Experience,  however, 
leads  me  to  think  that  although  a  border  of  black  spots  on  a 
white  or  pale-coloured  wing — ^the  arrangement  so  commonly 
seen  in  Mylothria  but  obsolescent  in  this  particular  form — is 
a  conspicuous  feature,  a  uniform  dark  border  (as  in  Bdenois 
8$vertnay  Gram.,  ^)  is  often  unnoticeable  during  flight ;  the 
chief  effect  of  such  a  border  being  to  diminish  the  apparent  size 
of  its  possessor,  and  sometimes  (if  the  internal  bounding  line 
is  irregular)  to  convey  in  addition  the  impression  of  a  worn  or 
ragged  edge  to  the  wings.  There  is  reason  therefore  to  suppose 
Uiat  the  resemblance  between  these  two  forms  is  quite  close 
enough  to  be  effective. 

**  It  may,  in  conclusion,  be  remarked  that  the  present  case  is 
in  some  respects  analogous  with  that  of  Papilio  dardanui.  In 
both  we  have  a  series  of  females,  differing  widely  from  the 
male  and  from  each  other,  and  each  bearing  a  resemblance  to 
a  protected  form  belonging  to  another  group.  The  differences 
in  L,  a/rgiat  though  similar  in  kind,  are  far  less  striking  in 
degree  than  those  shown  by  P,  dctrdanus;  this  corresponds 
with  the  greater  family  resemblance  between  the  models  of 
the  Leuceronia  as  compared  with  those  of  the  Papilio.** 

[xxxiii 

Mr.  R.  Shblford  read  the  following  note  on 

"A  Casb  op  Homceotio  Variation  in  a  Cockroach .'' 
Homoeofiis  has  been  defined  as ''  the  assumption  by  one  member 


L^  maxaia,        RiffJU  maxUta.  Jtight  mandibU. 

of  a  Meristic  series,  of  the  form  or  characters  proper  to  other 
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members  of  the  series  "  (Bateson,  *'  Materials  for  the  Study  of 
Variation,"  London,  1894,  p.  84).  This  type  of  abnormality 
is  of  rare  occurrence ;  Mr.  Bateson  is  only  able  to  quote  four 
examples  of  it  amongst  the  Insecta,  and  two  of  these  are 
doubtfully  genuine.  The  undoubted  cases  are  Cimhex  axillaris 
and  Bomhus  variabilia,  both  insects  having  the  left  antenna 
partially  developed  as  a  foot  (Z.c.  pp.  146-148).  I  daresay 
that  other  cases  of  homoeosis  amongst  insects  have  been 
recorded  during  the  past  twelve  years,  but  if  so,  I  have  not 
xxxiv] 

come  across  any  accounts  of  them.  The  abnormality  now  to 
be  described  seems  to  be  of  the  nature  of  a  homoeotic  variation. 
When  dissecting  a  cockroach  of  the  genus  Fanesthiaf  apparently 
a  new  species  allied  to  P.  aintiatay  Sauss.,  I  observed  that  the 
right  maxilla  was  replaced  by  a  hard  chitinous  structure 
superficially  resembling  a  mandible;  the  left  maxilla  and 
both  mandibles  were  perfectly  normal.  On  removing  and 
closely  examining  the  right  *'  maxilla  "  it  was  seen  to  be  a 
densely  chitinised  and  rugose  orgim,  roughly  approximating 
in  shape  and  size  to  a  normal  mandible.  This  ''maxilla  "  at 
the  base  is  large,  but  it  tapers  distally  and  the  apex  bears  a 
small  finger-like  process.  Traces  of  segmentation  are  seen  in 
two  circular  grooves  and  in  the  different  size  of  the  parts 
defined  by  these  grooves ;  the  organ  may  be  regarded  as  made 
up  of  four  segments,  the  terminal  small  process  being  one, 
but  it  is  perfectly  rigid  and  the  segmentation  is  only  visible 
on  close  examination.  The  basal  segment  is  hollowed  out  on 
its  inner  face  and  it  is  this  feature  which  increases  the  general 
resemblance  of  the  structure  to  a  mandible.  Without  going 
so  far  as  to  say  that  the  abnormal  "maxilla"  of  the  cockroach 
under  notice  reproduces  the  ancestral  condition  of  a  mandible, 
attention  may  be  drawn  to  the  view  that  the  mandibles  are 
derived  from  a  four-segmented  organ,  advocated  by  Wood- 
Mason  and  other  entomologists.  Wood-Mason  moreover  has 
observed  that  the  mandibles  of  the  embryo  of  Fanesthia 
javam,ica  are  segmented,  and  in  the  larvae  and  adults  of  the 
same  species  he  distinguished  a  groove  across  the  back  of  the 
mandible  at  the  base,  representing  in  his  opinion  the  remains 
of  a  joint.     The  cockroach  exhibiting  the  variation  described 
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above  was  captured  on  Mt.  Masarang  in  N.  Celebes  by  Dr. 
Chaf.  Hose  in  1895. 


[xl 
Wednesday,  June  6th,  1907. 

The  significance  of  bomb  Seoondabt  Sexual  Ohabactebs 
IN  Butterflies. — Professor  E.  B.  Poulton,  F.RS.,  said  that 
he  wished  to  bring  before  the  Fellows  a  hypothesis  which 
had  suggested  itself  as  the  outcome  of  reflections  upon  the 
Heluxmiiisty  as  dealt  with  by  Mr.  W.  J.  Kaye  in  a  recent 
communication. 

It  had  often  been  noticed  that  mimetio  resemblance  is  apt 
to  deceive  the  species  concerned,  so  that  the  male  of  one  will 
chase   the  female  of  the  other.     When   model   and  mimic 

belong  to  very  different  groups,  e.g.  sub-families,  it  is  im- 
probable that  such  errors  of  judgment  could  lead  to  any 
important  danger.  It  is  very  unlikely  that  a  superficial 
resemblance  would  mislead  the  individuals  of  species 
belonging  to  different  sub-families  when  they  approached 
each  other  at  all  closely,  and  the  impression  made  by  each 
upon  the  whole  of  the  sense-organs  of  the  other  became 
at  all  strong.  But  this  would  not  apply  to  anything  like  the 
same  extent  when  there  was  near  relationship  between  the 
mimetic  species — as  in  so  many  IthomiinsR^  Danainas,  and 
HeUconinx.  When  close  resemblance  obtains  within  the 
limits  of  such  a  sub-family  as  one  of  these, — and  mimetic 
likeness  of  the  kind  is  often  extraordinarily  exact, — ^it  is  not  a 
far-fetched  hypothesis  to  suggest  that  some  special  adaptation 
has  arisen,  enabling  the  females  easily  to  discriminate  between 
their  own  and  the  males  of  other  closely  similar  species,  and  at 
once  to  repel  those  advances  which  are  something  of  a  danger 
and  nothing  of  advantage  to  either  species.  Other  facts,  and 
especially  the  hard,  pouch-like  structure  secreted  by  the  male 
upon  the  body  of  the  female  in  Parnaasiua  and  in  Acrxinse, 
also  support  the  conclusion  that  useless  pairing  and  attempts 
to  pair  are  an  injury  to  the  species.  Colour  and  pattern  being 
excluded  ex    hypothesis  some  special  difference   in    scent  h 
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the  most  obvious  means  of  discrimination.  May  not  this  be 
the  meaning  of  the  fact  that  the  males  of  the  Ewplxini  may 
be  divided  into  groups  (which  have  been  given  generic  names) 
distinguished,  and  sometimes  solely  distinguished,  by  remark- 
able differences  in  the  size,  number,  form  and  position  of  the 
areas  presumed  to  be  scent-producing?  These  EupUeas  are 
remarkable  for  the  number  of  their  synaposematic  associations 
and  for  the  closeness  of  the  resemblance  between  the  con- 
stituent species.  ^  far  as  my  experience  goes, — and  further 
inquiry  in  the  same  direction  will  tend  to  supply  confirmation 
or  refutation  of  the  hypothesis  here  put  forward — these 
associations  are  made  up  of  species  belonging  to  groups  with 
different  forms  of  sexual  brands  and  not  by  species  with  males 
bearing  the  same  type  of  brand.  And  now  Mr.  Kaye  has 
shown  that  the  close  synaposematic  pairs  within  the  Helioonine 
sub-family  are  made  up  of  species  of  which  one  belongs  to  the 
xlii] 

group  with  a  broad  the  other  to  the  group  with  a  narrow 
band  of  glistening  scales,  in  the  male, — bands  which  are  pre- 
sumably scent-producing.  It  is  probable  that  the  excessively 
close  resemblance  between  these  pairs  and  between  the 
members  of  the  Euploeine  associations  has  been  rendered 
possible  without  injury  to  the  species  by  the  existence  of  this 
means  of  instant  recognition,  and  I  think  it  is  possible  to  infer 
the  past  history  with  a  fair  degree  of  probability.  In  the 
African  Danaine  genus  Amauris  we  find  two  very  common 
species  as  closely  alike  as  any  of  the  Euploeine  or  Heliconine 
MUllerian  groups  or  pairs.  I  refer  to  Amcmris  echeria  and  A. 
albimcumlata.  It  was  at  first  thought  that  white  spots  in 
place  of  buff  in  the  fore- wing  alone  distinguished  these  forms, 
and  the  general  opinion  followed  that  one  was  a  variety  of  the 
other.  But  Rothschild  and  Jordan  have  shown  that  they  are 
certainly  separated  by  minute  but  well-defined  and  constant 
differences.  Accompanying  these,  the  scent-patches  at  the 
anal  angle  of  the  hind-wing  of  the  male  of  albimaculcUa  are 
about  twice  as  long  as  those  of  echeria.  It  is  probable  that 
this  wide  difference  has  been  a  powerful  aid  in  rendering 
possible  the  extraordinarily  close  resemblance.  Already  both 
species  of  this  pair  have  undergone   subspecific  changes  in 
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different  parte  of  their  geographical  range,  the  southern  forms 
being  replaced  respectively  by  eoheria  jaeksoni  and  allnmaeuUUa 
hanningtoni  in  the  equatorial  parte  of  the  eastern  side  of 
Africa.  In  the  Oriental  Region  the  even  more  dominant 
Euploeine  group  originated  far  more  complex  communities, 
probably  in  consequence  of  the  development  of  further 
modifications  of  the  male  brands  of  one  or  both  members 
of  an  ancestral  pair,  until  synaposematic  associations  contain- 
ing 3,  4  or  more  species  arose,  widened  thdr  range  and  Bi»^ad 
into  islands.  Thus  each  of  the  component  species  became  at 
first  different  sub-species  and  finally  distinct  species  in  various 
parte  of  the  toUl  area  of  distribution.  The  synaposematic 
Heliconine  pairs,  on  the  other  hand,  may  in  large  part  have 
reached  their  present  condition  by  continuing  the  history 
begun  by  the  two  African  species  of  Atnauris,  I  say  "in 
large  part''  because  when  Mr.  Kaye  very  kindly  arranged 
the  Oxford  Hdiconina  a  few  weeks  ago  we  saw  evidence  for 

[xliii 
the  recent  abandonment  of  relatively  ancestral  patterns  by 
certain  species  and  the  adoption  of  others  which  brought  them 
into  synaposematic  relation  with  some  more  abundant 
Heliconine  in  the  same  locality.  In  giving  this  brief  account 
of  the  hypothesis  I  am  quite  aware  that  the  subject  requires 
much  fuller  study.  At  the  same  time,  I  think  it  better  not  to 
wait  for  the  more  detailed  examination  which  I  hope  to  make, 
but  to  put  the  suggestion  on  record,  in  the  hope  that  others 
may  be  led  to  further  observation  and  reflection  on  the  subject. 

[xlvil 
Papers,  etc. 

Dr.  F.  A.  DiXEY,  M.A,  M.D.,  and  Dr.  G.  B.  Longstaff, 
M.D.,  contributed  a  report  of  their  joint  entomological 
observations  made  in  South  Africa  during  the  visit  of  the 
British  Association  in  1905,  and  gave  a  brief  account  of  some 
of  the  points  dealt  with. 

Dr.  DiXBY  said  that  his  own  part  in  the  paper  was  small, 
though  Dr.  Longsteff  had  kindly  wished  to  associate  him  in 
the  authorship.  The  narrative  was  the  work  of  Dr.  Longstaff, 
aided  by  a  few  suggestions  from  himself,  and  that  gentleman 
had  also  undei*taken  most  of  the  labour  connected  with  the 
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determination  of  species,  especially  in  Orders  other  than 
Lepidoptera.  Dr.  LongstafPs  contribution  to  the  tale  of 
specimens  brought  home  was  also  far  larger  than  his  own. 
He  had  himself  devoted  more  attention  to  bionomic  points 
than  to  the  actual  work  of  collecting,  and  many  of  the  results 
of  the  observations  of  himself  and  his  colleague  had  been 
already  communicated  to  the  Society. 

After  shortly  sketching  the  route  of  the  expedition,  which 
included  visits  to  Cape  Town,  Port  Elizabeth,  East  London, 
xlviii] 

Durban,  Ladysmith,  Johannesburg,  Pretoria,  Bloemfontein, 
Kimberley,  Mafeking,  Bulawayo,  the  Matoppos,  and  the 
Victoria  Falls,  he  remarked  that  among  the  things  that  chiefly 
impressed  him  were  the  abundance  of  insect  life  at  East 
London  and  Durban,  and  the  extremely  interesting,  though 
in  their  experience  somewhat  scanty,  fauna  of  the  Zambesi 
and  the  Great  Waterfall. 

A  point  that  seemed  to  him  worthy  of  notice  was  the  fact 
that  although  Dr.  Longstaff  and  himself  were  close  travelling 
companions,  and  on  many  days  were  never  more  than  half-a- 
mile  from  each  other,  the  captures  effected  by  each  showed 
remarkable  differences,  there  being  several  instances  of  quite 
conspicuous  forms  taken  by  one  which  were  never  seen  by  the 
other.  This  was  no  doubt  partly  due  to  differences  in  their 
objects  and  methods  of  collecting,  but  it  applied  also  to  species 
that  both  collectors  were  desirous  of  taking. 

Dr.  G.  B.  LoNQSTAFF  stated  that  out  of  eight  weeks  in 
South  Africa,  two  had  been  spent  in  railway  trains,  never- 
theless they  had  taken  some  2,500  specimens,including  upwards 
of  50  species  of  various  Orders  not  to  be  found  in  the  National 
Collection ;  of  these  at  least  15  had  already  been  recognised  as 
new  to  science.  In  exhibiting  specimens  of  the  new  species, 
together  with  other  South  African  insects  remarkable  in  one 
way  or  another,  Dr.  Longstaff  gave  some  account  of  interesting 
points  in  their  bionomics.  For  example,  at  Simon's  Bay,  a  fly, 
Picas  sp.,  during  life  by  its  habits  and  mode  of  flight  closely 
mimicked  the  bee  ffaUctus  cUbifaaciattUf  Smith,  although  the 
insect  looked  very  different  in  the  cabinet.  The  large  Acridian, 
Phymateua  leprosits,  Serv.,  unlike  most  locusts,  was  extremely 
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sluggish  in  its  movements,  but  was  defended  in  part  by  its 
hard  integuments,  but  probably  still  better  by  emitting 
copiously  when  touched  an  ill-smelling  acrid  fluid.  A  new 
Haia,  taken  at  Johannesburg,  though  found  sitting  in  rows 
upon  the  stems  of  plants,  could  in  no  sense  be  said  to  resemble 
flowers,  as  was  the  case  with  some  of  its  congeners. 


[xlix 
Wednesday,  October  2nd,  1907. 

ExhthUiona. 

SiTABis  MURALis  AT  OxpoBD. — Commander  J.  J.  Walker 
showed  living  specimens  of  the  Heteromerous  beetle  Sitaris 
muralis,  rediscovered  at  Oxford  in  1903  by  Mr.  A.  H.  Hamm 
of  the  Oxford  University  Museum,  and  found  rather  freely, 
during  September  1906  and  1907,  on  old  stone  walls  in  the 
vicinity  of  Oxford  inhabited  by  the  Mason  Bee,  Podaliriut 
{Anthophora)  pUipes,  on   which  it  is  parasitic  in   its  early 


Transition  bbtwbbn  Mylothris  ohloris,  Fabb.,  and  M. 
AGATHiNA,  Obam. — Dr.  F.  A.  DiXBY  exhibited  typical  speci- 
mens of  the  African  Pierines  Mylothris  cMoriSy  Fabr.,  and  M, 
agathina^  Cram. ;  together  with  a  long  series  of  forms,  transi- 
tional between  the  two,  from  the  neighbourhood  of  the  Victoria 
Nyanza. 

He  remarked  that  he  had  previously  called  attention  to  the 
fact  that  the  West- African  M,  Moris  ^m^  the  East-  and  South- 
African  M.  ctgathina,  which  had  always  been  looked  upon  as 
distinct  species,  intergraded  with  one  another  in  the  region  of 

[Ivi 
Cganda  (Proc.  Ent.  Soc.  Lond.,  1904,  p.  xv).  The  present 
exhibit  showed  an  uninterrupted  transition,  in  the  case  of  the 
males,  from  one  form  to  the  other.  The  females  passed  by 
almost  imperceptible  gradations  from  the  brownish-onuige  M, 
agathina,  with  its  marginal  row  of  well-defined  black  spots,  up 
to  a  form  with  whitish  fore-wings  and  very  pale  ochreous 
hind-wings  broadly  margined  in  black,  between  which  latter 
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form  and  the  ordinary  female  of  M,  Moris  there  was  only 
a  slight  interval.  It  was  true  that  his  present  material  did 
not  enable  him  to  bridge  over  the  gap;  but  in  view  of  the 
near  approach  to  the  typical  M,  Maris  exhibited  by  these 
intermediate  females,  and  of  the  complete  transition  which  he 
had  shown  to  exist  in  the  case  of  the  males,  he  thought  it 
could  hardly  be  doubted  that  further  investigation  would 
supply  the  very  few  steps  still  lacking.  A  transitional  female 
from  Wadelai,  of  the  kind  he  had  described,  had  been  named 
Clarissa  by  Butler. 

The  greater  number  of  the  31  specimens  now  shown  were 
collected  by  Mr.  Wiggins  on  the  north-east  and  north-west 
shore  of  the  Victoria  Nyanza ;  two  of  his  males  were  from 
Toro  in  Western  Uganda,  and  one  interesting  female  specimen, 
showing  an  early  stage  of  departure  from  M,  agathina  in  the 
direction  of  M,  Moris,  was  captured  at  Mombasa.  The  fact 
that  the  forms  referred  to  occurred  together  was  established 
by  a  remarkable  series  of  six  specimens  all  taken  on  the  same 
day  by  Mrs.  Leaky  near  Mengo,  on  the  north-west  shore  of 
Victoria  Lake.  This  series  consisted  of  a  typical  male  and 
female  M,  Moris,  and  a  nearly  typical  male  M.  agathina; 
together  with  a  transitional  male  and  two  transitional  females, 
the  latter  closely  resembling  the  type  of  Butler's  if.  darissa, 

Mr.  Neave  had  shown,  from  Uganda  specimens  also 
collected  by  Mr.  Wiggins,  that  a  similar  transition  occurred 
in  that  region  between  the  western  Amavris  niavius^  Linn., 
and  the  eastern  and  southern  A,  dominicanus,  Trim.  (Proc. 
Ent.  Soc.  Lond.,  1903,  p.  xciv ;  Trans.  Ent.  Soc.  Lond.,  1906, 
p.  211).  

Ixv] 

Wednesday,  November  6th,  1907. 

New  Species  op  Pinacoptbryx. — Dr.  F.  A.  Dixey  exhibited 
S  and  $  specimens  of  a  Pinacopteryx,  at  present  undescribed, 
which  had  been  discovered  by  Mr.  S.  A.  Neave  in  North- East 
Ehodesia. 

He  remarked  that  the  interesting  genus  Ptnacopten/x,  which 
was  purely  African  in  distribution,  formed  a  very  natural 
group  amongst  Pierine  genera,  somewhat  isolated  in  affinity. 
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but  on  the  whole  perhaps  coming  nearest  to  Bdenois.  Many 
members  of  the  genus  had  been  affected  by  mimicry,  and  one 
species,  F.  ruhrobasaiia,  Lanz.,  was  an  excellent  copy  in  both 
sexes  of  the  familiar  Mylothria  agcUhina,  Oram.     This  was  also 

[Ixvi 
the  case  with  the  females  of  the  new  species,  which  Mr.  Neave 
said  he  had  often  mistaken  for  M.  agcUhina  when  on  the  wing. 
On  the  other  hand,  the  males  were  quite  different,  showing  no 
trace  of  resemblance  to  that  species  of  MyloUirxB,  When  the 
speaker  first  looked  through  Mr.  Neave's  captures,  he  was 
inclined  to  conjecture  that  these  females  were  the  local 
representatives  of  P,  rvhrohoMdia^  ?,  which  they  closely 
resembled,  and  that  their  captor  had  failed  to  meet  with  the 
corresponding  males.  But  he  found  that  Mr.  Neave  had 
assigned  them  without  hesitation  to  males  of  an  aspect  entirely 
different  from  that  of  P.  rvhrohaaalis  and  M.  cigcUhina,  and 
that  in  one  instance  at  least  this  opinion  had  been  confirmed 
by  the  capture  of  paired  specimens.  On  further  examination 
there  appeared  to  be  no  doubt  that  the  resemblance  between 
the  females  of  the  two  species  was  due  rather  to  the  copying 
of  a  common  model  than  to  mere  affinity,  and  that  Mr.  Neave's 
species  and  P.  rubrobasalia  belonged  in  reality  to  distinct 
sections  of  the  genus.  Specimens  of  Mylothris  agcUhina^  the 
common  model,  were  included  in  the  exhibit ;  also  males  and 
females  of  P,  rubrobascUis  and  other  members  of  the  genus, 
together  with  individuals  of  the  new  species  which  were 
actually  paired  at  the  time  of  capture. 

pxviii 
Papers. 

Dr.  G.  B.  LoNGSTAPF,  M.D.,  read  a  paper  "  On  some 
Butterflies  taken  in  Jamaica,"  and  a  paper  '^  On  some  Butter- 
flies of  Tobago,"  exhibiting  a  number  of « examples  taken  by 
himself  in  both  localities  to  illustrate  his  remarks. 


[Ixx 
Wednesday,  November  20th,  1907. 

Mimetic  Parallelism  in  Five  Qbnbra  of  African  PibAines. 
— Dr.  F.  A.  DiZBT  exhibited  series  of  specimens  belonging  to 
five  different  genera  of  African  Pierinss.     He  remarked  that 
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the  exhibit  was  arranged  so  as  to  show  the  parallelism  exist- 
ing between  many  species  of  these  genera,  a  parallelism  which 
it  could  hardly  be  doubted  was  in  most,  if  not  in  all  cases,  of 
mimetic  significance.  The  genera  included  in  the  exhibit 
were  Mylothrisy  Fkriasura,  Finacopteryx,  Bdenaia  and  Leucer- 
onta.  The  members  of  the  same  genus  were  an*anged  in 
vertical  rows,  while  the  species  of  different  genera  showing  a 
similar  appearance  were  set  out  side  by  side,  horizontally. 
The  various  assemblages,  each  presenting  a  distinct  pattern, 
with  their  constituent  species,  were  as  follows : — 

I.  White  with  dark  marginal  spots.  Myhtfvria  agcUhina, 
Cram.,  <J;  Pinacopteryx  rubrchaaaliay  Lanz.,*(J;  Belenois  thyaa, 
Hopff.  (J ;  Letuseronia  argiaf  Fabr.,  ? . 

II.  Brownish-yellow  with  dark  marginal  spots.  M.ctgathina, 
9 ;  Pinacopteryx  vidua,  Butl.,  ? ;   B,    thysa,  ?  (dry   season). 

Some  specimens  of  Pinacopteryx  aeta/rte,  Butl.,  ?  ;  of  Belenois 
theora,  Doubl.,  ?  ;  and  also  a  form  of  Z.  argia,  $  ,  belong  to  this 
group,  but  were  not  shown. 

III.  White  with  dark  apical  patch  and  dark  marginal 
spots.  Phrisefwra  phaola,  Doubl.,  (J;  Pinacopteryx  dixeyi, 
Neave,  <J;  Belenois  themzi,  Dewitz,  <Jj  Z.  argia,i, 

lY.  The  same,  with  a  slight  brownish-yellow  basal  suffusion. 
M.  poppea,  Cram.,  3 ;  P.  dixeyiy  ?  ;  Belenois  ianthe,  Doubl.,  ?  ; 
Leticeronia  thcUassina,  Boisd.,  9  • 

Y.  White ;  marginal  dark  spots  tending  to  become  streaks ; 
an  orange  or  pinkish  basal  flush.  3£,  poppea,  9  >  Phrisswra 
isokaniy  Gr.  Smith,?  {^  P.  phcthCj  Butl.);  B.  ianthe,  ^ ; 
Belenois  sp,  (allied  to  B.  thysa),  $  ;  Z.  argia,  9  • 

YI.  Fore-wings  brownish-yellow  with  dark  margins ;  hind- 
wings  white  or  creamy  with  dark  marginal  spots.  Myloihris 
spica,  Mosch.,  9  ',  Phrisswra  sylvia,  Fabr.,  9  ;  Z.  thalassina,  9  • 
Ixxi] 

Specimens  of  B,  theusziy  ^  ;  of  B.  theora,  Doubl.,  9  >  ^^^  ^^ 
L,  argia,  9  (  form  semijiava,  Auriv.)  also  come  into  this  group, 
but  were  not  included  in  the  exhibit. 

YII.  Bright  yellow  with  dark  marginal  spots  or  (on  fore- 
wings)  an  irregular  marginal  band ;  fore-wiogs  with  orange 
basal  flush.  Myloihris  rwppeUii,  Koch,  <J  (yellow  form) ;  Z. 
argia,  9  (form  svlphvn'ea,  Auriv.). 
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VIII.  White  with  dark  marginal  spots ;  fore-wings  with 
large  basal  orange-vermilion  flush.  M,  riippeUii^  ^  (upper-  and 
under-side);  Z.  (M^ia,  ?  (form  ixiria,  Trim.).  Pkriaawra  nyasanOf 
Butl.,  i ,  is  also  a  member  of  this  group. 

IX.  White  with  dark  marginal  spots ;  a  small  patch  of 
orange  at  base  of  fore-wings,  and  the  same  colour  prolonged  on 
oosta  of  hind- wings.  M.  apiea,  S ;  P.  sylma,  <J ;  P.  dixeyi,  i ; 
B.  theusziy  ^  (all  under-sides). 

X.  White  ;  fore-wing  with  dark  margin  broadened  at  apex, 
hind-wing  with  dark  marginal  spots.     M,  spica,  S  l  P*  syVsm^ 

$ ;  Z.  (vrgioy  ?  (form  pappaa,  Donov.). 

XI.  Like  IX  and  X,  but  orange  of  IX  replaced  by  lemon- 
yellow.  Mylothris  aaphodelus^  Butl.,  $ ;  Phrissura  perltuseus, 
Butl,  3 ;  B.  ihetiazi,  i  (under-side).  All  these  specimens  are 
from  the  Congo. 

XII.  Fore-wings  whitish  with  a  pale  orange  basal  flush ; 
hind -wings  orange-yellow;  both  wings  with  a  border  of 
dark  spots.  Mylothris  darisga,  ButL,  $ ;  PinacopUryx  sp. 
(allied  to  P.  orbonOj  Hlibn.),  9 ;  B,  thyaa,  ?  (intermediate 
form). 

XIII.  Like  XII,  but  with  the  hind-wings  a  paler  yellow, 
and  the  marginal  spots  tending  to  become  streaks.    P,  isokani, 

5  (  =  -P.  phahe) ;  Pinacopteryx  ap,  (allied  to  P.  orbona),  ? ;  L, 
argia,  ? . 

XIY.  Fore-wings  white  with  brilliant  orange-vermilion 
basal  flush ;  hind-wings  ochre-yellow ;  dark  marginal  spots. 
M,  agathina,  <J ;  P,  isohani  {phoehe)y  ?  ;  P.  rvhrohasalis^  $  ;  B, 
thysa,  (J ;  Z.  argia,  $  (all  under-sides). 

XV.  Fore-wings  white;  hind-wings  lemon  or  primrose- 
yellow  ;  dark  marginal  spots  more  or  less  developed,  and  on 
fore-wing  sometimes  fused.  Mylothris  trimenia,  Butl.,  S ;  ^- 
narcissus^  ButL,  ?  ;  M,  jacksoni,  R  M.  Sharpe,  $  ;   Phrissura 

[Ixxii 
lasti,  Gr.  Smith,  <J ;  Pinacopteryx  sp.  (allied  to  P.  vidtia,  Butl.), 
9  ;  Belenois  sp,  (allied  to  B,  zochalia,  Boisd.),  ?  . 

XVI.  Like  XV,  but  with  hind-wings  ochreous  or  brownish- 
yellow.  M.  trimenia,  5  ;  P-  to<*,  9  ;  P-pigea,  Boisd.,  9  ;  BeU- 
nois  sp.  (allied  to  B,  zochalia),  9 ;  B,  zochalia,  9  j  ^^ 
thcUassiTiOf  9  • 
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Dr.  DiXEY  further  remarked  that  though  attention  had 
already  been  drawn  to  several  of  these  cases  of  resemblance 
by  Mr.  Trimen,  Prof.  Poulton,  Mr.  Neave  and  others,  as  well 
as  by  himself,  they  had  not  before  been  shown  together  in  one 
view.  In  some  instances  the  superficial  resemblances  between 
insects  of  very  different  genera  belonging  to  this  series  had 
led  to  much  confusion  in  the  nomenclature,  for  an  example  of 
which  he  would  refer  to  the  facts  given  in  Mr.  Trimen's 
'*  South  African  Butterflies,"  Vol.  iii,  1889,  p.  35  and  note. 
The  five  genera  now  shown,  though  all  belonging  to  the 
Pterins^  were  not  closely  related ;  Pinaoopteryx  and  Belenois 
probably  stood  nearest  to  one  another  in  point  of  affinity,  but 
were  still  abundantly  distinct.  Myldhria  occupied  an  isolated 
position,  while  Phrisswra  was  allied  to  the  Eastern  genera 
Tachyris^  Catophaga  and  Appias.  Leuceronia  was  widely 
removed  from  all  the  rest.  Hence  there  was  little  or  nothing 
to  support  the  suggestion  that  these  likenesses  might  be 
merely  the  consequence  of  affinity. 

It  was  worthy  of  note  that  some  form  of  the  genus  Mylothrts 
was  usually  to  be  found  at  the  centre,  so  to  speak,  of  each  of 
these  different  colour-assemblages.  But  this  was  not  invari- 
ably the  case,  and  it  not  infrequently  happened  that  the 
species  of  other  genera  showed  a  closer  resemblance  to  each 
other  than  either  of  them  did  to  the  Myloihria,  This  was 
perhaps  especially  the  case  as  between  the  two  genera  Belenois 
and  Pinaeopteryx,  but  striking  instances  also  occurred  between 
Phristura  phetola  i  and  Belenois  theuszi  i ,  and  between  Phria- 
sura  isokani  $  and  the  female  of  a  Belenois  allied  to  B.  thysa. 
It  was  a  further  point  of  interest  that  the  sti-eaky  character  of 
the  dark  margin  of  the  wings,  well  seen  in  M,  poppea,  $ , 
appeared  to  have  originated  not  in  that  genus,  but  in  the 
genera  Phrissura  and  Belenois,  Its  adoption  by  Mylothris, 
which  was  on  all  hands  admitted  to  be  a  distasteful  genus, 
Ixxiii] 

seemed  to  favour  the  supposition  of  a  Miillerian  element  in 
this  series  of  resemblances,  which  interpretation  was  also 
suggested  by  the  cases  of  "secondary  mimicry"  already 
referred  to.  The  striking  aposeme,  peculiar  to  African 
butterflies,  constituted  by  dark  marginal  spots  on  a  pale 
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ground,  was  a  predominant  feature  of  the  whole  series,  and, 
though  especially  characteristic  of  Mylothris,  appeared  in  some 
instances  to  exist  independently  of  that  genus.  Another 
prevalent  aposeme  was  the  orange  or  scarlet  basal  flush  well 
seen  in  Mylothr%$  riippdUi,  It  was  significant  that  both  these 
warning  marks  tended  to  be  better  developed  on  the  under- 
surface. 

Dr.  DiXBT  concluded  by  drawing  attention  to  the  fact  that 
these  colour-«kssemblages  were  by  no  means  isolated  clusters. 
On  the  contrary,  they  passed  into  one  another  in  many  direc- 
tions, though  this  was  not  easily  observed  in  an  exhibit 
arranged  like  the  present.  As  a  matter  of  fact,  the  whole 
array  of  specimens  shown  might  be  regarded  as  forming  a  net- 
work, each  individual  being  connected  with  all  the  rest  by  a 
larger  or  smaller  number  of  gradations.  It  would  be  seen  on 
tracing  out  these  lines  of  connection  that  they  ran  to  a  very 
large  extent  independently  of  affinity.  The  phenomena  were 
indeed  in  many  respects  comparable  with  the  facts  regarding 
mimicry  in  the  Neotropical  region,  to  which  he  had  drawn 
attention  in  "Nature"  for  October  31,  1907,  pp.  677-8. 

[Ixxv 

Association  of  Allied  Fobms  of  South  Axbrioan  Buttbr- 
FUBS. — Dr.  G.  B.  Lonostaff  exhibited  a  case  containing  35 
Ithomiine  butterflies  of  11  species,  belonging  to  6  genera, 
all  taken  in  a  little  over  an  hour,  on  March  20th,  1907,  at 
about  4.0  p.m.  near  Caracas,  Venezuela,  some  3600  feet  above 
searlevel.  They  were  disturbed  in  a  shaded  gorge  and  all 
taken  on  a  piece  of  moist  ground  measuring  perhaps  60  yards 
by  10  yards.  They  were  all  flying  together  like  a  cloud  of 
gnats  and  many  more  might  have  been  secured,  but  the 
number  of  distinct  species  was  not  recognized  at  the  time. 
This  habit  of  butterflies  of  this  group  thus  congregating 
together  was  described  by  Bates.*  It  affords  a  striking 
exception  to  Darwin's  principle  that  closely  allied  forms  are 

[Ixxvi 

not  usually  found  together.     When  on  the  wing  out  of  the 

sun  the  clear-winged  species  were  difficult  to  see,  only  the 

white  or  yellow  markings  catching  the  eye,   but    in   the 

♦  Trans.  Linn.  Soc.  1862,  pp.  639,  541. 
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flanshine  the  clear  parts  of  the  wings  sometimes  gave  an 

iridescent  gleam. 

Ixzvii] 

Papers. 

In  illnstoation  of  his  paper  "  Mimicry  in  North  American 
Butterflies  of  the  genus  Limefvitis  (Bcuilarchiay*  Professor 
E.  B.  PouLTON,  F.KS.y  showed  specimens  of  Adelpha  {Het&ro- 
chroa)  bredotoi,  ranging  from  Guatemala  to  Arizona,  and 
its  northern  form,  named  eal^omiea  by  A.  G.  Butler,  from 
California  and  Oregon.  With  these  he  exhibited  specimens  of 
lAmenUis  {BcuUarchia)  lorquini^  Boisd.,  taken  together  with  the 
Addphasy  by  Mr.  F.  D.  Godman,  F.R.S.,  in  the  two  last-named 
States.  A  specimen  of  lorquini  from  Esquimalt,  Vancouver's 
Island,  was  also  exhibited  for  the  purpose  of  comparison  with 
the  southern  individuals.  Professor  Poulton  pointed  out  that 
lorquini  resembles  the  Adelpha  and  differs  from  its  ancestor 
L,  (B.)  wiedemeyeriy  Edwards,  in  the  cream  colour  of  the 
band  which  crosses  both  wings  and  the  presence  of  a  brown 
apical  patch  on  the  fore-wing.  The  specimen  from  Vancouver's 
Island  far  north  of  the  range  of  the  Adelpha  showed  a  great 
reduction  in  the  size  of  the  apical  patch.  The  oaHfomica  form 
of  the  Adelpha  furthermore  differed  from  the  southern  bredawi 
form  and  resembled  the  L.  (B.)  lorquini  in  the  reduction  of 
the  brown  mark  at  the  anal  angle  of  the  hind- wing,  in  the 
more  broken  and  irregular  appearance  of  the  cream-coloured 
band,  and  markedly  in  the  broader,  shorter  shape  of  the 
wings.  These  mutual  resemblances  appeared  to  offer  a 
striking  example  of  Dr.  F.  A.  Dixey's  principle  of  Reciprocal 
Mimicry  (Diaposematic  Resemblance).  Professor  Poulton  said 
that  he  was  indebted  to  the  kindness  of  Mr.  F.  D.  Godman  for 
the  opportunity  of  showing  the  specimens  to  the  Society. 


Izxix] 

Wednesday,  December  4th,  1907. 

Reoipbooal  Convergbnce  in  LiMBNins. — Professor  Poulton 
exhibited  7  males  and  4  females  of  Lim&iiiiis  (Baeilarchia) 
lorquim  from  Vancouver's   Island;   11  males  and  1  female 
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from  British  Columbia;  4  males  from  California;  also  4 
examples  of  the  Califomian  form  of  Adelpha  hredowi^  together 
with  6  specimens  of  the  same  species  from  Mexico  and  1  from 
Guatemala.  He  also  exhiHted  2  males  of  the  species  which 
probably  represents  the  ancestor  of   lorgtiifiif  viz.  LimenUis 

[Ixxx 
{BatUarehta)  udedstMyeri,  from  Colorado.  This  much  larger 
series  supported  the  conclusions  suggested  by  the  smaller 
exhibit  shown  by  Professor  Poulton  at  the  previous  meeting : — 
viz.  that  the  superficial  appearance  of  A,  bredotoi  and  of  L.  (B.) 
lorquini  undergoes  reciprocal  convergence  in  the  areas  where 
these  two  species  fly  together,  but  that  where  each  of  them 
exists  alone,  lorquini  to  the  W.  and  bredowi  to  the  S.,  the 
resemblance  to  the  other  is  much  reduced. 

New  Spiboiss  op  Belbnois, — Dr.  F.  A.  Dixst  exhibited  male 
and  female  specimens  of  a  new  Belenois  allied  to  B.  zochdUay 
Boisd.,  but  quite  distinct  from  the  zochalia  group.  These 
were  captured  by  Mr.  Wiggins  in  the  Tiriki  Hills,  north-east 
of  the  Victoria  Nyanza. 

[Ixxxiii 
Papers,  etc. 

Professor  E.  B.  Poulton,  F.R.S.,  communicated  the  follow- 
ing observations  on  the 

Insect  and  other  Foods  of  Blackgamb 

contained  in  a  letter  received  from  Dr.  F.  Menteith  Ogilvie. 
His  correspondent  stated  that  the  larvae  of  Bomhyx  rubi  had 
been  unusually  abundant  on  the  Argyllshire  moors  during 
October  (Dr.  Ogilvie's  visit  had  been  from  the  16th  to  the  28th 
of  the  month).  The  foUowing  extract  from  the  letter  indicates 
both  the  excessive  abundance  and  the  special  protection  of  these 
larvae  : — **  Had  I  set  about  seriously  collecting  them,  I  dare 
say  I  could  have  gathered  over  1,000  of  these  caterpillars  in  a 
day.  We  shot  a  number  of  blackgame,  grouse,  and  ptarmigan, 
and  I  examined  the  crops  of  a  good  many  of  these,  more 
especially  of  the  blackgame.  The  latter  species  we  found  out 
on  the  open  moor — very  few  were  in  the  woods  and  birch 
patches  at  this  season — they  therefore  had  ample  opportunities 
of  feeding  on  these  hairy  caterpillars  had  they  been  so  mindecL 
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But  in  the  examination  of  the  contents  of  the  crops  of  a  con- 
siderable number  of  birds  of  this  species  I  never  found  one 
hairy  caterpillar,  though  I  often  found  one  or  two  smooth- 
skinned  caterpillars  of  different  kinds.  From  this  I  came  to 
the  conclusion  that  these  hairy  caterpillars  are  noxious  to 
birds — at  any  rate  to  the  game  birds  I  was  dealing  with — and 
that  they  are  severely  left  alone." 
Ixxxiv] 

A  later  communication  from  Dr.  Menteith  Ogilvie  contained 
the  following  interesting  details  : — **  I  enclose  a  rough  note  on 
the  contents  of  the  crops  of  five  blackgame.  I  could  send 
others,  but  the  general  result  was  the  same  in  all  the  birds  shot." 

Blackgame,  TetrcLO  tetrtx,  L.     Contents  of  crop  (5  specimens). 
Barcaldine,  Argyllshire. 

1.  ?    Shot    17th  October,  1907    (3    p.m.) ;   crop  fakly  dis- 

tended. <' An  immense  number  "of  galls  from  oak 
trees,  vulgarly  *^  spangle  galls  "  (Newroterus  lerUicu- 
laris),  probably  not  less  than  500  of  these. 

Also ''  an  immense  number  "  of  small  dark-brown  beetles, 
Lochmxa  {Adimonia)  suturoMa  of  Thomson,  one  of  the 
plant-feeding  section  of  the  Coleoptera. 

A  quantity  of  plantain  leaves,  others  that  appeared  to 
belong  to  some  kind  of  mint,  and  only  one  small 
flowering  head  of  heather. 

2.  i  Shot  19th  October,  1907  (4  p.m.)  ;  crop  full. 

Plantain  leaves,  fully  ^  of  the  contents. 

Heather  shoots,  about  another  \, 

A  few  blaeberry  tops  {Vaccinivm  myrtiUus). 

Marsh  Trifolium  (2  or  3  leaves);  a  fern  leaf  (]  Poly- 

podittm  alpestre). 
Many  dark-brown  beetles,  as  in  $  of  17th  October,  1907, 

but  less  numerous. 
One  large  smooth-skinned  caterpillar,  1^  in.  long,  3 

longitudinal  yellow  stripes   on  a  dark  olive-brown 

ground. 
3     (J  young.    Shot  19th  October,  1907  (10  a.m.) ;  crop  nearly 

empty. 
Seven  berries  of  the  mountain  ash  (Rowan),  and 


Digitized  by 


Google 


(    26    ) 

A  few  crinkly  leaves,  somewhat  like  parsley.     (Sp.  1) 
4.    S  adult.    Shot  18th  October,  1907   (4  p.m.);  crop  very 
distended. 
Large  quantities  of  heather  shoots. 
WiDow  leaves.     (Sp.l) 

[This  is  a  dwarf  willow  which  grows  plentifully  on 
the  moors.  I  don't  know  the  species — ^it  is  locally 
known  as  the  "  saugh  '*  willow.] 

[Ixxxv 
Flowering  heads  of  a  scabious. 

Numerous  fronds   of    a  fern   (t  Pclypodwum  alpestre), 
Tormentilla  {T,  officinalis),  and  two  or  three  Trifolium 
leaves. 
"  Yast  number  "  of  spangle  galls. 
300  or  more  dark-brown  beetles  {L.  itUuralis), 
One  earwig,  and 

One  large  (1^  in.  long)  smooth-skinned  green  caterpillar. 
6.    ?    Shot  18th  October,  1907  (3  p.m.)  ;  crop  half  full. 

Mainly  heather  shoots,   with    a    good   sprinkling   of 

blaeberry  (F.  myrtiUus). 
Fern  fronds  (P.  alpestre),  a  few. 

<*  Immense  number''  of  the  usual  small  dark-brown  beetle, 
and  quantity  of  "spangle  galls." 

''The  two  outstanding  features  are  the  spangle  galls  and 
the  small  beetle.  Almost  all  the  birds  were  crowded  with 
these,  and,  judging  by  my  specimens,  the  blackgame  must 
have  been  destroying  enormous  numbers  of  both,  I  don't 
think,  as  regards  the  beetles,  it  is  any  exaggeration  to  allow 
300  beetles  per  day  per  bird.  Ours  is  not  a  very  good  black- 
game  ground  now,  and  perhaps  we  have  300  head  in  all ;  that 
would  equal  90,000  beetles  per  day  1  I  was  surprised  to  find, 
too,  how  little  heather  was  eaten  in  most  cases,  despite  the 
fact  that  the  birds  were  in  almost  every  case  found  on  the 
moor  and  not  in  the  woods. 

**  The  beetles  were  kindly  identified  for  me  by  Commander 
Walker,  and  the  oak  spangles  by  the  authorities  at  Kew." 

Professor  Poulton  said  that  Dr.  Menteith  Ogilvie  had 
kindly  obtained  specimens  of  the  abundant  hairy  larvae  un- 
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toaohed  by  the  birds,  and  that  they  were  undoabtedly  Bombyx 
rvhi.  He  remarked  upon  the  interesting  fact  that  the  beetle 
Lochmaa  stUwalis,  so  plentifully  devoured  by  the  blackgame, 
belonged  to  the  Galerucidss,  a  family  generally  believed  to  be 
distasteful,  and  certainly  providing  many  models  for  mimicry. 
These  particular  Galerucids,  however  (examples  of  which  were 
exhibited),  were  rather  inconspicuous  dark  brown  insects. 

Rest  Attitudb  op  Htbia  Auroraria. — Mr.  J.  C.  Moulton 
read  the  following  note : — "  During  the  past  summer  I  had  the 
Ixxxvi] 

opportunity  of  studying  the  habits  of  this  species  in  the  field 
near  Glastonbury,  Somersetshire.  I  first  met  with  it  on  July 
2nd,  and  after  a  rainy  interval  saw  it  again  on  July  10th, 
11th,  and  12th.  The  moth  frequented  a  small  patch  of  ground 
about  80  yards  square,  covered  with  heath  and  ling,  inter- 
mingled with  bog-myrtle,  alder  bushes,  and  birch  trees.  The 
insect  was  on  the  wing  in  bright  sunlight  from  10.30  a.m.  to 
1.30  p.m.  The  rest  attitude  was  first  observed  on  July  10th  ; 
when  following  a  moth  that  was  flying  about  four  or  five  feet 
from  the  ground,  I  saw  it  settle  upon  the  ling  a  little  ahead  of 
me  when  it  became  invisible.  However,  on  closer  inspection  I 
found  it  had  alighted  on  a  thin  stem  of  ling,  with  the  under- 
side of  its  outspread  wings  uppermost.  When  disturbed  it 
again  took  a  short  flight  of  a  few  yards,  and  settled  in  exactly 
the  same  manner.  This  happened  during  four  successive 
flights  of  this  one  insect;  and  for  the  rest  of  that  morning 
and  the  following  days  I  was  interested  to  notice  that  all  the 
others,  which  I  saw  settle,  invariably  did  so  in  this  attitude. 
The  interpretation  is  not  far  to  seek  when  a  comparison  is 
made  between  the  colouring  of  the  upper-  and  under-sides.  In 
the  former  the  bright  purple  and  rich  golden  markings  at  once 
attract  the  eye  and  render  this  little  G^meter  a  conspicuous 
object.  The  under-surface,  on  the  other  hand,  possesses  a 
perfect  cryptic  colouring  of  dark  dull  purple,  combined  with 
shades  of  tawny  yellow.  It  should  be  noted  that  on  no  occasion 
was  the  flower  itself  selected  as  a  resting-place,  but  always  the 
leaf  or  stem,  the  dull  colour  of  which,  combined  with  the  dark 
shadows  in  the  interior  of  the  plant,  formed  a  background 
harmonising  in  a  remarkable  manner  with  the  exposed  surface 


Digitized  by 


Google 


(     28     ) 

of  the  insect.  In  oonolosion,  I  shotdd  like  to  record  my  sincere 
gratitude  to  Professor  Potdton  for  very  kindly  looking  oyer 
this  note." 

Mr.  R.  Sheltord,  M.A.,  O.M.Z.a,  F.L.a,  leaA  a  paper 
entitled  "  Studies  on  the  BlaUidmr 

[Ixxxvii 

The  Rey.  K.  St  A.  Bogebs,  introduced  hy  Professor  R  B. 
PouLTOH,  F.KS.y  read  a  paper  entitled  *'  Notes  on  the  Bio- 
nomics of  British  East  African  Butterflies,"  and  exhibited 
many  examples  collected  by  him,  and  from  the  Hope  Museum, 
Oxford,  to  illustrate  his  remarks. 


Richard  Clay  ±  Stnu,  Limimd^  iMisdffK  ait^d  Bun^fog, 
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Beport  of  the  Hope  Professor  of  Zoology,  1906. 

Great  progress  has  been  made  in  cataloguing  and  in- 
corporating arrears,  as  w^ll  as  the  large  number  of  accessions 
in  the  year  under  review.  Full  details  will  be  found  in  the 
later  pages  of  this  Report.  The  additions  to  the  Hope 
Library  will  be  found  to  be  far  more  considerable  than  in 
any  previous  yean  The  published  memoirs  which  have 
issued  from  the  Department  or  have  dealt  with  its  material 
are  also  more  numerous  than  on  previous  occasions. 

I.  Manuscript  and  other  Records  of  William  John  BurchelL 

In  the  early  summer  of  1906,  a  large  box  of  manuscript,  &c., 
was  most  kindly  sent  to  the  Professor  by  Mr.  Francis  A. 
Burchell,  of  the  Rhodes  University  College,  Grahamstown, 
a  grand-nephew  of  the  great  explorer  and  naturalist.  The 
study  of  these  invaluable  records  throws  much  light  on  the 
life  of  Dr.  Burchell,  and  some  of  the  chief  results  are  briefly 
indicated  in  the  form  of  foot-notes  to  the  memoir  in  the 
Report  of  the  British  and  South  African  Associations^  1905, 
vol.  iii,  pp.  57-110.  Mr.  F.  A.  Burchell  has  now  most 
generously  presented  the  whole  of  this  material,  with  the 
exception  of  the  originals  of  the  letters  and  a  single  drawing, 
to  the  University.  At  a  somewhat  later  date  it  is  intended 
to  publish  in  the  Gazette  a  complete  list  of  these  priceless 
records. 
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12.  The  Bequest  of  the  J.  C.  Dale  Collection. 

The  bequest  of  this  great  and  historic  collection  of  British 
Insects  is  one  of  the  most  important  accessions  of  recent 
years.  It  was  bequeathed  by  the  late  Mr.  C.  W.  Dale, 
formerly  of  Wadham  Collie,  a  son  of  the  distinguished 
entomologist,  J.  C.  Dale.  Mr.  C.  W.  Dale  had  been  a  great 
friend  of  the  late  Professor  Westwood,  and  had  signified  to 
the  present  Professor  his  desire  to  bequeath  this  great 
collection  to  the  University.  The  extent  of  the  bequest 
may  be  inferred  from  the  following  condensed  statement  of 
its  contents: — 

British  Lepidoptera,  contained  in  141  drawers  in  7  cabinets. 


Foreign          „ 

>» 

94 

3 

British  Coleoptera 

» 

107 

5 

„       Hymenoptera, 

Diptera,  &c. 

>» 

175 

14 

Odonata  (Dragon-flies) 

» 

42 

4 

Shells,  eggs,  &c. 

>» 

7  or 

8  cabinets. 

Messrs.  Ffooks  and  Douglas,  solicitors,  of  Sherborne,  who 
had  informed  the  Delegates  of  the  bequest,  were  extremely 
kind  in  recommending  a  suitable  carrier,  and  in  urging  the 
utmost  care  in  moving  the  cases.  The  most  interesting 
specimens  are  of  great  age  and  very  fragile, — one  butterfly  is 
said  to  have  been  caught  neiar  Cambridge  over  200  years 
ago, — so  that  the  removal  was  a  matter  for  considerable 
anxiety.  The  whole  collection,  carefully  packed  in  a  lai^e 
spring  van,  was  drawn  slowly  by  road  by  a  small  traction- 
engine,  and  arrived  in  the  most  perfect  condition.  Accom- 
panying the  collection  are  several  manuscript  note-books 
referring  to  its  specimens,  and  also  a  large  number  of  letters 
from  eminent  students  of  the  Insecta.  The  necessities  of 
space  prevent  any  further  description  of  this  most  interesting 
and  valuable  collection.  It  is  hoped  that  a  full  account  of  the 
features  of  chief  interest  will  appear  from  time  to  time  in  the 
Entomologist" s  Monthly  Magazine.  Commander  J.  J.  Walker, 
Hon.  M.A.,  is  at  present  engaged  upon  the  Lepidoptera. 
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3.  Financial  Gifls  and  Grants  to  the  Department. 

The  Common  University  Fund  granted  the  sum  of  ;f  lOo 
in  1906,  1907,  and  1908  for  the  purchase  of  cabinets.  This 
valuable  help  will  nearly  complete  the  payment  for  two  sets 
of  ten  cabinets,  containing  between  them  400  drawers  of  the 
standard  size  and  interchangeable.  One  of  these  sets  has 
been  ordered,  and  is  now  being  made.  This  space  will 
become  available  for  the  two  groups  of  butterflies  which 
alone  await  final  arrangement,  the  Papilioninae  ("Swallow- 
tails ")  and  Hesperidae  ("  Skippers  "). 

The  opportunity  was  also  afforded  of  purchasing  the  late 
Mr.  Alexander  Fry's  cabinets,  containing  nearly  400  deep 
drawers  of  uniform  size.  These  cabinets,  with  the  drawers 
recorked,  repapered  and  repaired,  were  bought  for  ;£'i63  i^.  5^., 
towards  which  the  Delegates  of  the  Museum  contributed  ;^5o, 
the  Professor  ;^ioo.  The  space  will  be  available  either  for 
part  of  the  collection  of  moths  or  certain  groups  of  Coleoptera. 

The  530  drawers  purchased  from  Mr.  W.  Schaus  in  1905 
are  being  gradually  filled  with  the  collection  of  Orthoptera, 
thus  liberating  a  few  of  the  fine  old  Standish  cabinets  for 
Diptera,  Hymenoptera  and  Rhynchota. 

In  addition  to  the  grant  for  cabinets  the  Delegates  of  the 
Museum  contributed  a  sum  of  £%^  15^.  to  defray  the  cost  of 
carriage  by  road  of  the  Fry  cabinets  from  London  and  the 
J.  C.  Dale  Collection  from  Glanvilles,  Wootton. 

The  two  years  for  which  Dr.  G.  B.  Longstaff  kindly  de- 
frayed the  expense  of  an  extra  assistant  came  to  an  end  at 
the  close  of  1906,  but  the  generous  donor  has  renewed  this 
valuable  grant  for  the  present  year. 

4.    Work  done  by  the  Staff. 
Mr.  Shelford's  work  on  the  Orthoptera  is  described  in  the 
following  section. 

One  of  the  most  considerable  pieces  of  work  undertaken  in 
1906,  and  extending  over  into  the  early  part  of  the  present 
year,  has  been  the  sorting  into  groups,  selection,  cataloguing 
and  incorporation  of  the  vast  collection  of  Bornean  insects  of 

B  % 


Digitized  by 


Google 


many  Orders  presented  by  Mr.  Shelford  in  1899-1901.  The 
great  majority  having  been  given  in  1900,  all  have  been  cata- 
logued under  that  year,  and  a  statement  of  numbers  in  the 
various  groups  will  be  found  in  the  later  pages  of  this  Report. 
The  work  involved  in  making  this  extremely  fine  gift  available 
has  chiefly  fallen  upon  Mr.  Holland,  although  a  lar^e  part 
has  also  been  undertaken  by  Mr.  Collins.  The  specimens  had 
been  pinned  and  labels  printed  and  affixed  in  previous  years. 

The  whole  of  the  Geotnetrae^  of  which  the  South  American 
species  had  been  finished  in  1905,  have  now  been  safely 
arranged  by  Mr.  Holland  in  about  60  cabinet  drawers,  in 
place  of  the  dangerous  store-boxes  in  which  they  had  been 
previously  contained.  The  rearrangement  of  the  Acraeiiiae 
was  begun,  and  has  been  since  completed.  Furthermore, 
a  great  deal  of  Mr.  Holland  s  time  was  occupied  by  the  re- 
adjustment of  the  Danainae  and  Nymphalinae^  rendered 
necessary  by  the  large  number  of  accessions  in  these  sub- 
families of  butterflies,  and  in  relabelling  the  outsides  of  the 
drawers. 

Perhaps  the  largest  single  piece  of  work  undertaken  by 
Mr.  Holland  during  the  year  has  been  in  connexion  with  the 
very  fine  collection  of  nearly  7,000  British  Micro-Lepidoptera 
presented  by  Mrs.  E.  C.  Bazett,  of  Reading,  in  1905.  The 
whole  of  these  have  been  staged,  and  the  data  copied  and 
classified  ready  for  printing  the  labels.  In  addition  to  the 
above,  Mr.  Holland  has  continually  been  called  away  from 
other  work  in  order  to  incorporate  the  numerous  and  varied 
accessions  acknowledged  at  the  end  of  this  Report. 

A  considerable  amount  of  setting  and  pinning  has  been 
entrusted,  as  in  former  years,  to  the  care  and  skill  of  Mr. 
A.  Cant.  The  remainder — including  large  collections  pre- 
sented by  Mr.  Guy  A.  K.  Marshall,  Mr.  J.  C.  Kershaw, 
Mr.  S.  A.  Ncave,  in  conjunction  witli  the  British  South 
African  Company,  and  the  Tring  Zoological  Museum,  as  well 
as  the  large  collections  brought  from  South  Africa  in  1905  by 
Dr.  G.  B.  Longstaff,  Dr.  F.  A.  Dixey,  and  the  Professor — has 
occupied  the  principal  part  of  Mr.  A.  H.  Hamm*s  time.     He 
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has  also  repinncd,  and  when  necessary  reset,  part  of  the  old 
collection— the  Blattidae  among  the  Orthoptera  and  the 
Thynnidae  among  the  Aculeate  Hymenoptera.  A  great  deal 
of  time  was  also  expended  upon  the  setting  and  labelling  of 
the  material,  especially  the  Asilidae  and  the  Empidae,  for  the 
Professor's  memoir  on  Predaceous  Insects.  Mr.  Hamm  has 
also  arranged  the  examples  of  captors  and  their  prey  in  such 
a  manner  as  to  illustrate  the  paper.  He  was  also  much 
occupied  in  printing  labels  for  many  groups  of  the  recent 
accessions. 

The  long  list  of  catalogued  accessions  at  the  end  of  this 
Report  indicates  the  amount  and  kind  of  work  which  has 
occupied  almost  the  whole  of  Mr.  J.  Collins's  time.  Probably 
the  chief  labour  was  that  involved  in  printing  the  names  and 
data  for  Colonel  Yerbury's  splendid  donation  to  the  collection 
of  British  flies;  and  in  printing  the  data  for  Mr.  H.  St.  John  K. 
Donisthorpe's  fine  gift  of  British  Coleoptera.  A  large  amount 
of  work  was  also  expended  upon  the  Rev.  K.  St.  Aubyn 
Rogers's  donation  of  British  East  African  butterflies,  which 
were  "set "  in  London.  In  addition  to  this  kind  of  work,  the 
extent  of  which  can  be  estimated  by  a  study  of  the  additions 
to  the  collections,  Mr.  Collins  and  Mr.  Hamm  repapered 
a  number  of  the  old  cabinet  drawers,  Mr.  Collins  renewed  the 
spirit  in  the  parts  of  the  collection  thus  preserved,  carefully 
arranged  for  exhibition  in  the  corridor  two  sets  of  butterflies 
from  the  Potaro  River,  and  gave  much  help  to  Commander 
Walker  in  preparing  the  British  Collection  of  Coleoptera  for 
rearrangement. 

5.    Work  on  the  Collections  of  Orthoptera, 

The  following  report  has  been  written  by  Mr.  R.  Shel- 
ford,  M.A.:— 

Work  has  been  continued  on  the  arrangement  of  the 
Blattidae^  and  the  collection  now  includes  730  species,  of 
which  nearly  500  have  been  determined  and  described  ;  133 
specimens  arc  types.     Three   memoirs  on  the  group  have 
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been  published  in  the  Transactions  of  the  Entomological 
Society  of  London  and  in  the  Annals  and  Magazine  of 
Natural  History,  and  the  first  part  of  a  revision  and  enumera- 
tion of  the  genera  is  now  in  the  press  (Genera  Insectorum). 
The  small  collection  of  Blattidae  belonging  to  the  Paris 
Museum  of  Natural  History,  and  entrusted  to  me  for  deter- 
mination, has  been  Completely  worked  out,  and  there  is  now 
in  my  hands  for  description  a  large  collection  of  Blattidae 
made  by  Dr.  Yngve  Sjostedt  of  Stockholn,  in  the  Kilimanjaro 
district  of  East  Africa  ;  duplicates  from  these  collections  will 
eventually  be  presented  to  the  Hope  Museum.  The  additions 
to  the  collection  during  1906,  though  not  very  numerous, 
were  of  the  greatest  interest,  since  the  specimens  in  most 
cases  were  accompanied  by  excellent  data. 

The  Mantidae  have  been  brought  together  from  diflFerent 
sources  and  arranged ;  they  now  occupy  100  cabinet  drawers 
and  number  a. 359  specimens,  referred  to  133  genera  and  418 
species,  a  1 2  of  which  are  identified  ;  the  number  of  type 
specimens  is  considerable  (65),  the  late  Professor  Westwood 
having  devoted  special  attention  to  the  group. 

Of  the  Acridiidae  the  following  sub-families  have  been 
arranged :— the  Eumastacinae^  numbering  1 70  specimens,  be- 
longing to  14  genera  and  45  species ;  the  collection  includes 
9  of  the  types  of  the  species  described  by  Mr.  Malcolm  Burr 
in  his  monograph  of  the  group  and  %  of  Westwood's  types. 
The  Proscopinae^  numbering  100  specimens  (of  which  %  are 
types),  belonging  to  9  genera  and  37  species.  The  Pneu- 
morinae^  57  specimens  (i  a  type),  4  genera  and  10  species. 

A  collection  of  Tetriginae  was  sent  to  Dr.  Joseph  Hancock, 
of  Chicago,  for  determination. 

Miss  Shelford  was  kind  enough  to  devote  much  time  to  the 
mounting  on  durable  paper  of  the  drawings  of  Orthoptera 
made  by  the  late  Professor  Westwood  from  specimens  in 
continental  Museums ;  these  will  be  bound  in  book  form  and 
will  constitute  a  valuable  work  of  reference,  as  several  of  the 
type  specimens  from  which  the  drawings  were  made  have 
been  lost. 
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6.  Specimens  arranged  for  Display  in  the  Upper 

South  Corridor, 

The  excessive  amount  of  labour  required  by  collections 
had,  previous  to  1906,  prevented  the  devotion  of  any  attention 
or  time  to  the  preparation  of  specimens  for  cxhibiiion  in  the 
corridor  outside  the  Hope  Department.  During  the  past 
year,  however,  two  fine  sets  of  South  American  butterflies 
have  been  arranged  against  the  south  wall  by  Mr.  J.  Collins. 
One  of  these  groups  represents  the  whole  and  the  other  nearly 
the  whole  of  a  single  day's  captures  made  upon  the  road  from 
the  Potaro  River  to  the  gold  mines.  The  dominant  species 
and  types  of  colouring  in  that  part  of  British  Guiana  are  thus 
very  clearly  displayed,  together  with  the  remarkable  series  of 
variations  in  the  most  abundant  species — Melinaea  mneme — 
variations  which  effect  the  most  gradual  and  perfect  transition 
from  a  barred  to  a  black  hind  wing.  The  remarkable 
prominence  in  the  butterfly  fauna  of  species  entering  into 
mimetic  associations  is  also  brought  forward  very  conspicu- 
ously in  the  exhibit.  Printed  labels  giving  the  names  of  the 
species  have  not  yet  been  prepared,  but  in  other  respects  the 
two  groups  are  complete. 

7.  T)ie  Material  illustrated  in  Published  Plates, 

During  the  past  year,  the  material  of  several  published 
plates  on  subjects  of  general  biological  interest,  especially 
mimicry,  has  been  arranged  in  a  permanent  form,  and  a  copy 
of  the  corresponding  plate  placed  beside  each  group.  Thus 
naturalists  will  have  the  opportunity  of  easily  studying  the 
material,  described  and  illustrated  by  memoirs  which  have 
been  produced  in  association  with  the  Hope  Department. 
A  beginning  has  been  made  with  the  plates  accompanying 
Mr.  R.  Shelford's  paper.  Observations  on  some  Mimetic  Insects 
and  Spiders  from  Borneo  and  Singapore  (Proc.  Zool.  Soc. 
Lond,  1902,  p.  230);  Mr.  S.  A.  Neave*s  paper  on  Some 
bionomic  notes  on  Butterflies  from  the  Victoria  Nyanza  (Trans. 
Ent.  Soc.  Lond.,  J906,  p.  207);  and  the  Professors  paper, 
Mimetic  forms  of  Papilio  dardanus  {merope)  and  Acraeajohn- 


Digitized  by 


Google 


8 

sioni  (Trans.  Ent  Soc.  Lend.,  1906,  p.  281).  It  is  hoped  that 
the  original  specimens  represented  in  the  fifteen  plates  of 
Mr.  Guy  A.  K.  Marshall's  great  paper  On  the  Bionomics  of 
South  African  Insects  (Trans.  Ent  Soc.  Lond.,  1902,  p.  287) 
will  be  similarly  arranged^  and  carefully  labelled  for  future 
reference  and  study.  Such  a  collection  of  the  material  of 
published  Illustrations  will  eventually,  it  is  expected,  become 
a  prominent  feature  of  the  Hope  Department. 

8.  Assistance  in  working  out  the  Material  of  the  Department. 

Colonel  J.  W.  Yerbury,  who  has  been  so  kind  a  friend  to 
the  Department  for  so  many  years,  came  to  Oxford  for  some 
weeks  in  the  early  spring  and  completed  the  arrangement  and, 
as  far  as  possible,  the  determination  of  the  Asilid  flies.  In 
previous  years  the  Dasypogoninae  and  the  Lapkrinae  had  been 
completed,  but  by  far  the  largest  of  the  three  sub-families, 
the  Asilinae^  had  been  hardly  touched.  The  collection,  since 
Colonel  Yerbury's  kind  help,  has  been  of  the  greatest  value  on 
many  occasions,  and  especially  in  preparing  the  memoir  on 
Predaceous  Insects  and  their  Prey^  Part  I,  in  which  the  Asili- 
dae  are  treated  more  thoroughly  than  any  other  group  of  insects. 

Mr.  S.  A.  Neave,  M.  A.,  B.Sc,  Magdalen  Collie,  on  return- 
ing from  his  expedition  to  Northern  Rhodesia,  found  his  large 
collections  of  insects  pinned  and  set.  He  spent  much  labour 
in  arranging  them  according  to  their  dates  and  localities,  and 
in  attaching  the  labels  which  were  printed  in  the  Department, 
and  then  again  rearranging  the  collection  approximately  in 
systematic  order,  ready  for  determination.  He  was  unable, 
however,  to  gather  the  fruit  of  all  his  work,  for  before  the  end 
of  the  year  he  had  started  on  another  expedition  to  Northern 
Rhodesia,  hoping  to  explore  the  country  and  study  the  fauna 
further  to  the  west  ajs  far  as  the  coast.  During  his  unavoidable 
absence  various  parts  of  the  collection  will  be  studied.  Thus 
Mr.  Shelford  has  already  determined  a  large  part  of  the 
Orthoptera,  while  the  Hymenoptera  are  in  the  hands  of 
Colonel  C.  T.  Bingham,  who  is  preparing  a  memoir  upon 
African  species  of  this  order. 
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Monsieur  H.  Schouteden,  of  Brussels,  examined  the  types 
of  African  Hemiptera,  and  kindly  assisted  in  naming  the 
most  obscure  and  difficult  of  the  Burchell  specimens  from 
this  region. 

Monsieur  H.  Boileau,  of  Paris,  studied  the  collection  of 
Lticanidae^  and  has  undertaken  to  write  a  paper  describing 
the  features  of  special  interest  in  the  University  collection 
of  this  group  of  beetles. 

Dr.  Albert  Schulz,  during  a  brief  visit,  examined  some  of 
the  most  obscure  sections  of  the  Hymenoptera  Parasitica. 
He  is  engaged  upon  a  memoir,  for  which  a  careful  investiga- 
tion of  the  late  Professor  Westwood's  types  of  Trigonalidai 
has  been  necessary. 

Mr.  Rowland  E.  Turner  visited  the  Department  in  order  to 
see  the  collection  of  the  remarkable  Aculeate  family,  the 
Thynnidae^  chiefly  found  in  Australia.  He  has  very  kindly 
promised  to  help  the  University  in  the  determination  and 
arrangement  of  the  species.  With  this  view  the  whole 
material  has  been  repinned,  and  fresh  labels  with  the  old 
determinations  are  being  supplied  to  all  the  specimens. 

Mr.  W.  J.  Kaye  came  in  order  to  help  in  the  arrangement 
of  the  material,  chiefly  his  own,  but  in  part  belonging  to  the 
Department,  photographed  by  Mr.  Robinson  and  reproduced 
in  the  four  uncoloured  plates  of  his  memoir  (Trans.  Ent  Soc. 
Lond.,  1906,  p.  411). 

Mr.  Ernest  A.  Elliott  brought  a  small  collection  of  butter- 
flies from  the  British  East  African  Protectorate.  Nearly  all 
the  species  were  named  by  comparison  with  the  University 
collection,  and  Mr.  Elliott  generously  presented  several  rare 
and  interesting  forms. 

Very  kind  help  with  the  Lycaenidae  and  Hesperidae  has 
been  rendered,  as  in  previous  years,  by  Mr.  Hamilton  H, 
Druce,  F.L.S.,  F.E.S. 

Monsieur  Jules  Bourgeois,  of  S*®  Marie-aux-Mines,  has 
continued  the  very  kind  assistance  he  has  rendered  in  earlier 
years  in  the  difficult  task  of  determining  the  species  in  the 
large   collection  of  Malacoderm    Coleoptera,   the  group   in 
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which  he  is  the  leading  authority.  His  brother,  Monsieur 
Octave  Bourgeois,  has  also  been  extremely  kind  in  carrying 
the  specimens  by  hand  from  Paris  to  S**  Marie-aux-Mines 
and  back,  and  in  carefully  keeping  them  until  they  could  be 
brought  by  the  same  safe  means  of  transit  from  Paris  to 
Oxford. 

Mr.  Kenneth  J.  Morton,  F.E.S.,  very  kindly  undertook  to 
determine  as  far  as  possible  the  North  American  Odonata 
(Dragon-flies)  in  the  Department.  These  were  packed  in 
four  t)oxes  and  conveyed  by  hand  to  Edinburgh,  and  have 
now  been  returned.  Professor  Hudson  Beare,  F.E.S.,  kindly 
brought  one  consignment  as  far  as  London.  Mr.  Morton's 
identifications  are  now  marked  on  all  the  specimens. 

The  large  amount  of  kind  assistance  received  by  the  Pro- 
fessor in  working  out  the  material  of  his  memoir  in  Trans. 
Ent.  Soc.  Lond.,  1906,  p.  323,  is  fully  acknowledged  in  the 
introduction.  He  wishes,  however,  again  to  express  his  special 
indebtedness  to  Colonel  Yerbury  for  the  large  number  of 
observations  recorded  in  the  paper,  and  for  the  immense 
amount  of  work  involved  in  the  determinations. 

Commander  J.  J.  Walker  has  most  kindly  continued  his 
labours  upon  the  British  Coleoptera  throughout  the  year. 
The  first  great  divisions,  the  Cicindelidae  and  the  Carabidae^ 
are  now  ready  for  arrangement,  and  the  completion  of  this 
important  part  of  the  work  will  be  announced  in  next  year's 
Report.  This  announcement  will  be  accompanied  by  an  ex- 
pression of  deep  indebtedness  to  Mr.  W.  Holland  for  the 
generous  gift  of  his  own  fine  collection  of  these  Coleoptera, 
which  will  be  arranged  at  the  same  time  as  those  already  in 
the  Department.  All  the  data  and  all  the  determinations 
of  the  older  specimens  in  the  Hope  Collection  have  been 
carefully  retained,  so  that  the  new  arrangement  will  preserve 
all  that  is  valuable  and  historic  in  the  old. 

Dr.  F.  A.  Dixey  has  incorporated  in  the  collection  of 
Pierinae  the  very  large  accessions  that  have  come  in  during 
the  year — a  very  considerable  labour  involving  much  re- 
arrangement.   He  has  also  published  a  number  of  communica- 
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tions  on  important  subjects  connected  with  the  Pierinae,  and 
devoted  much  time  to  an  extensive  memoir  upon  the  group 
which  will  appear,  it  is  hoped,  at  no  distant  date. 

In  addition  to  the  work  upon  the  Library,  already  spoken 
of  under  Section  5,  Miss  Shelford  has  rendered  most  kind 
assistance  in  setting  a  number  of  South  African  and  Bornean 
insects* 

The  kindest  assistance  has  been  rendered,  as  in  previous 
years,  by  the  staff  of  the  Insect  Department  of  the  British 
Natural  History  Museum,  where  also  Mr.  G.  A.  K.  Marshall 
has  often  given  much  valuable  help. 

9.   Visits  of  Naturalists. 

The  annual  visit  of  members  of  the  Council  of  the  Entomo- 
logical Society  of  London  took  place  on  June  30-July  i. 
There  were  present — The  President,  Mr.  F.  E.  Merrifield, 
the  Secretary,  Commander  J.  J.  Walker,  R.N.,  Hon.  M.A., 
F.L.S.,  and  the  following  members  of  Council : — Mr.  G.  J. 
Arrow,  Mr.  A.  J.  Chitty,  M.A.,  Balliol  College,  Mr.  J.  E. 
Collin,  Dr.  F.  A.  Dixey,  D.M.,  Wadham  College,  Mr.  R. 
Standen,  F.L.S.,  and  Professor  E.  B.  Poulton.  Mr.  G.  H. 
Verrall,  an  ex-President  of  the  Society,  was  also  present, 
together  with  the  following  naturalists: — Mr.  Guy  A.  K. 
Marshall,  Mr.  S.  A.  Neave,  M.A.,  B.Sc,  Magdalen  College, 
Mr.  R.  Shelford,  M.A.,  Emmanuel  College,  Cambridge. 
The  Junior  Proctor,  Dr.  F.  A.  Dixey,  and  the  Professor 
represented  the  Hope  Curators.  Two  events  came  to  pass 
just  in  time  to  confer  additional  interest  upon  the  visit :  the 
arrival  of  the  historic  J.  C.  Dale  Collection  of  British  Insects, 
and  the  appearance  of  the  fifth  volume  of  Hope  Reports. 
Mr.  G.  H.  Verrall  and  Mr.  J.  E.  Collin  were  especially  glad 
to  have  the  opportunity  of  studying  the  Dale  Diptera,  while 
other  sections  of  the  collections  were  also  examined  with 
much  interest. 

The  Hope  Department  has,  in  the  course  of  the  year, 
received  visits  from  the  following  naturalists,  who  have  con- 
tributed largely  to  the  collections : — Mr.  G.  A.  K.  Marshall 
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(on  three  occasidns).  Dr.  Karl  Jordan  (two  visits),  Herr  Ed.  L. 
Lorenz  Meyer,  who  has  given  fine  collections  from  the 
Malayan  r^on  and  from  Europe,  Captain  T.  T.  Behrens, 
R.E.,  Mr.  G.  C.  Champion,  Mr.  W.  J.  Lucas  (twice),  Professor 
T.  Hudson  Beare,  Mr.  W.  J.  Kaye,  Mr.  E.  A.  Cockayne, 
M.A.,  Balliol  College  (twice),  Dr.  F.  Jenkinson,  Hon.  D.Litt., 
and  Mr.  S.  A.  Neave,  M.A.,  B.Sc.  (several  times).  Mr.  E.  M. 
Hopkinson,  who  has  presented  valuable  specimens  from  the 
neighbourhood  of  Bathurst,  Gambia,  visited  Oxford  when 
the  Professor  was  unfortunately  away.  It  was  a  pleasure  to 
be  able  to  show  something  of  the  collection  to  H.H.  the 
Rajah  of  Sarawak,  G.C.M.G.,  whose  museum  at  Kuching  has 
sent  such  generous  donations  of  Bomean  insects.  Mr.  F.  C. 
Selous,  in  the  course  of  a  brief  visit,  gave  valuable  information 
concerning  specimens  collected  by  him  in  Matabeleland. 

The  Department  has  also  been  visited  by  Professor  H.  E. 
Armstroi^,  F.R.S.,  Mr.  Oldfield  Thomas,  F.R.S.,  and  Mr* 
W.  H.  Heathcote,  of  Preston. 

lo.   IVori  published  in  1906. 

The  following  papers  by  workers  in  the  Hope  Department 
or  upon  its  material  have  appeared  in  the  Transactions  of  the 
Entomological  Society  of  London  during  the  year  1906  : — 

Read  Feb.  5. — On  some  Bionomic  points  in  certain  South 
African  Lamellicoms,  by  Dr.  G.  B.  Longstaff,  D.M.,  F.E.S. 

Read  March  7. — Some  Rest- Attitudes  of  Butterflies,  by 
Dr.  G.  B.  Longstaff,  D.M.,  F.E.S. 

Read  March  7. — Notes  upon  some  remarkable  parasitic 
insects  from  North  Queensland,  by  F.  P.  Dodd,  F.E.S.,  with 
an  Appendix  containing  descriptions  of  New  Species,  by 
Colonel  Charles  T.  Bingham  and  Dr.  Benno  WandoUeck. 

Read  June  6. — Some  Bionomic  notes  on  Butterflies  from 
the  Victoria  Nyanza,  by  S.  A.  Neave,  M.A.,  B.Sc.,  F.E.S., 
Magdalen  College,  Oxford. 

Read  June  6. — On  the  Habits  of  a  Species  of  Ptyelus  in 
British  East  Africa,  by  S.  L.  Hinde,  communicated  with 
Notes  by  the  Professor. 
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Read  June  6.~Studies  of  the  Dlattidae,  by  R.  Shelford, 
M.A.,  F.L.S. 

Read  June  6. — Mimetic  Forms  oi Papilio  dardanus  {nieropc) 
and  Acraea  joknstoni^  by  the  Professor. 

Read  June  6. — Predaceous  Insects  and  their  Prey,  Part  I, 
by  the  Professor. 

Read  Oct.  3. — Notes  on  the  dominant  MUllerian  group  of 
Butterflies  from  the  Potaro  District  of  British  Guiana,  by 
W.  J.  Kaye,  F.E.S. 

Read  Oct.  17. — A  note  on  the  Cryptic  Resemblance  of 
two  South  American  Insects,  the  moth  Draconia  rnsina^ 
Druce,  and  the  Locustid,  Plagioptera  bicordaia^  Serv.,  by  the 
Professor. 

Read  Nov.  21. — Studies  of  the  Blattidae  {continued)^  by 
R.  Shelford,  M.A.,  F.L.S. 

Read  Dec.  5. — On  the  Diaposematic  Resemblance  between 
Huphina  corva  and  Ixias  baliensis,  by  Dr.  F.  A.  Dixey. 

Mr.  W.  J.  Kaye's  paper,  read  Oct.  3,  is  included  in  the 
above  list,  and  will,  with  the  author's  consent,  appear  in 
a  future  volume  of  Hope  Reports.  A  part  of  the  material 
represented  in  the  plates  belongs  to  the  Department,  while 
the  whole  of  the  five  plates  were  arranged  here,  and  the  four 
uncoloured  ones  photographed  for  half-tone  reproduction,  by 
Mr.  Alfred  Robinson. 

The  following  short  papers  have  appeared  in  the  Proceed- 
ings of  the  Entomological  Society  of  London  during  the 
year  1906 : — 

Feb.  7.— Scents  of  South  African  Butterflies,  by  Dr.  F.  A. 
Dixey. 

Interesting  species  of  Acraea  from  the  Victoria  Falls,  by 
Dr.  G.  B.  Longstaff". 

The  fly  Chortophila  unilvicata^  following  the  bee  Andrena 
labialis^  by  A.  H.  Hamm. 

March  7. — W.  J.  Burchell's  original  African  Journal,  from 
May  24  to  Sept.  2,  1812,  by  the  Professor. 

Eye-like  spots  on  an  Oriental  chafer,  by  the  Professor. 
Reddish  tints  on  the  dry  phase  undersides  of  Pierine 
butterflies,  by  Dr.  F.  A.  Dixey. 
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March  2t. — Mimicry  by  the  related  Pierine  genera,  Eronia^ 
Nepheronia^  and  Leuceronia^  by  Dr.  F.  A.  Dixey. 

May  2. — Mimicry  between  two  African  Pierine  genera 
much  closer  in  the  dry  season  than  in  the  wet,  by  Dr. 
F.  A.  Dixey. 

A  criticism  of  the  late  Professor  Packard's  paper  on  the 
markings  of  Organisms,  by  H.  Eltringham,  M.A.,  F.Z.S. 

June  6. — On  153  Pierine  butterflies,  captured  in  a  single 
sweep  of  the  net  by  Mr.  C.  A.  Wiggins,  near  the  Rippon  Falls, 
J inja,  Victoria  Nyanza,  on  Feb.  2, 1906,  by  Dr.  F.  A.  Dixey. 

Notes  on  Natal  butterflies,  by  the  late  Mr.  Geo.  H.  Burn, 
of  VVeenen,  Natal,  communicated  by  the  Professor. 

Notes  on  Euralia  waJilbergi  and  E.  ntima,  by  Mr.  G.  F. 
Leigh,  F.E.S.,.  of  Durban,  communicated,  with  exhibition  of 
specimens,  by  the  Professor. 

The  proof  by  breeding  that  Precis  ttikuoa  is  the  wet 
season  form  of  P.  ceryne^  by  Guy  A.  K.  Marshall,  F.E.S., 
F.Z.S.,  with  exhibition  of  the  specimens,  by  the  Professor. 

On  Precis  sesamus  (8  dry  phase,  i  intermediate  and  i  wet), 
captured  Sept.  1905,  on  the  slopes  of  Kilimanjaro,  by  Rev.  K. 
St.  Aubyn  Rogers,  M.A.,  with  exhibition  of  the  specimens,  by 
the  Professor. 

On  325  butterflies  captured  on  Feb.  23,  1904,  by  Mr. 
C.  B.  Roberts,  near  the  Potaro  River,  British  Guiana,  by  the 
Professor, 

On  the  association  of  two  British  insect  mimics  with  their 
respective  models  in  the  living  state,  by  Mr.  W.  Holland. 

Note  on  a  feeding  experiment  on  the  spider  Nepkila 
maculata,  by  R.  Shelford,  M.A.,  F.E.S.,  F.Z.S. 

Oct.  3. — Diaposematic  resemblance  between  Nychitona 
medusa  and  other  Pierine  butterflies,  and  between  it  and 
Pseudopontia  paradoxa,  by  Dr.  F.  A.  Dixey. 

Diaposematic  resemblance  between  Ixias  bcdiettsis  and 
Huphina  corva  in  the  island  of  Bali,  by  Dr.  F.  A.  Dixey. 

Remarkable  and  interesting  butterflies  from  N.  E. 
Rhodesia,  with  examples  of  mimicry  and  of  seasonal  phases, 
by  S.  A.  Neave,  M.A.,  B.Sc 
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Nov.  7. — On  a  remarkable  specimen  oi  Panorpa  gcrtnanica^ 
taken  by  Mr.  E.  A.  Cockayne,  F.E.S.,  at  Tongue,  Sutherland- 
shire,  by  W.  J.  Lucas,  B.A.,  F.E.S. 

Illustrations  of  the  phenomena  of  melanism  in  Pierinae^ 
by  Dr.  F.  A.  Dixey. 

Mimetic  resemblance  between  the  wet  phase  under  side 
of  Teracolus  regina  and  forms  of  Belenois^  by  Dr.  F.  A.  Dixey. 
Further  notes  on  the  choice  of  a  resting  site  by  Pieris 
rapae^  by  A.  H.  Hamm. 

Dec.  5. — Guy  A.  K.  Marshall's  experiments  with  tempera- 
ture and  humidity  upon  the  larval  and  pupal  stages  of 
Teracohis  omphale^  by  Dr.  F.  A.  Dixey. 

Dr.  Dixey's  paper  on  Ixias  and  Huphina,  read  October  3, 
is  included  in  the  above  list  from  the  Proceedings  as  well  as 
in  that  from  the  Transactions  of  the  Entomological  Society, 
because  the  former  is  not  a  mere  title  or  brief  abstract,  but 
contains  a  substantial  account  of  the  subject. 

In  addition  to  these  papers  in  the  publications  of  the  Ento- 
mological Society,  the  following  appeared  in  the  Entomologist's 
Monthly  Magazine  for  June,  pp.  iai-128: — Observations  on 
Indian  Butterflies,  by  T.  R.  Bell.  This  paper,  full  of  interest- 
ing notes  and  observations,  was  compiled  from  the  author's 
correspondence  with  the  Professor. 

The  above  statement  does  not  by  any  means  give  a  com* 
plete  account  of  the  researches  conducted  in  the  Department 
during  1906,  for  other  pieces  of  work  already  published  or  to 
be  published  in  1907  were  entirely  or  in  great  part  carried 
out  in  1906.  Thus  two  important  papers  on  Blattidae^  by 
Mr.  Shelford,  have  already  appeared ;  Dr.  Dixey  has  done 
much  towards  the  completion  of  a  memoir  which,  it  is  hoped, 
will  be  published  during  the  present  year,  while  the  Professor 
had  in  1906,  with  much  help  from  friends,  prepared  nearly 
the  whole  of  the  MSS.  of  Part  II  of  Predaceons  Insects  and 
their  Prey,  The  materials  of  his  lecture  on  W.  J.  Burchell, 
delivered  at  Cape  Town,  August  17,  1905,  and  in  chief  part 
prepared  for  publication  in  1906,  appeared  in  the  early  part 
of  the  present  year. 
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II.  Fifth  volume  of  Hope  Reports. 

By  the  middle  of  the  year  it  became  evident  that  the 
accumulation  of  separata  rendered  it  expedient  to  issue  a  fifth 
volume  of  Reports.  The  volume,  dated  June  25,  1906,  is 
considerably  larger  than  any  of  those  which  preceded  it  It 
contains  reprints  of  papers  published  1903-1906,  although 
many  of  those  which  appeared  in  1903  formed  part  of  the 
fourth  volume,  while  the  great  majority  of  those  published  in 
1906  are  reserved  for  the  sixth  volume.  This  latter  should 
appear  in  the  course  of  the  present  year. 

la.  Exchange  of  Hope  Reports  with  the  publications  of 
Foreign  Entofnohgical  Societies. 

The  number  of  Entomological  Societies  all  over  the  world 
which  sent  their  publications  to  Professor  Westwood,  rendered 
the  Hope  Library  extremely  efficient  in  this,  the  most  im- 
portant part  of  the  literature  of  a  science.  After  his  death 
at  the  close  of  1892,  nearly  all  these  series,  in  many  cases 
complete  from  the  commencement,  came  to  an  end,  for  the 
income  of  the  Department  was  quite  unable  to  bear  the  heavy 
expense  of  purchasing  so  many  annual  publications.  Although* 
it  was  obvious  that  the  difficulty  would  increase  with  every 
year  in  arrear,  the  Professor  hoped  that  it  might  be  possible 
in  the  future,  as  the  work  of  the  Department  developed,  to 
arrange  an  exchange  of  publications.  The  appearance  of  the 
fifth  volume  of  Hope  Reports  in  the  summer  of  1906  seemed 
a  suitable  stage  at  which  to  enter  upon  negotiations.  The 
Entomological  Societies  of  Berlin  and  Stockholm  were  ap« 
proached,  and  courteously  consented  to  exchange  their 
publications  from  1893  to  1906  inclusive  for  the  5  volumes 
of  Hope  Reports,  and  hereafter  to  exchange  regularly.  In 
the  case  of  the  Berlin  Society  with  the  more  extensive 
publications,  a  very  moderate  payment  was  asked  for  half 
the  years  in  arrear.  The  Professor  desires  to  acknowledge 
the  extremely  generous  manner  in  which  the  Hope  Depart- 
ment was  treated  by  these  two  Societies,  and  to  express  his 
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thanks  to  Professor  Chr.  Aurivillius,  of  Stockholm,  and  Dr. 
Walther  Horn,  of  Berlin,  for  their  courteous  communications 
on  the  subject. 

Additions  to  the  Collections  in  1895. 

A  set  of  30  Acridiidae  and  i  Decticus  sp.  {Locustidae) 
captured  by  the  Professor,  at  the  end  of  August  and 
beginning  of  September,  1895,  near  the  Hotel  Weishorn, 
above  Vissoye  in  the  Val  d'Anniviers,  Switzerland,  were 
catalogued  and  added  to  the  collection  of  Orthoptera.  Five 
Hemiptera  and  an  ant  collected  at  the  same  time  were  also 
incorporated.  The  Acridiidae^  kindly  named  by  Dr.  David 
Sharp,  F.R.S.,  formed  the  subject  of  a  paper  On  the  Courtship 
of  certain  European  Acridiidae^  by  the  Professor  (Trans.  Ent. 
Soc.  Lond.,  1896,  p.  %'^'^. 

Additions  to  the  Collections  in  1900. 

Thirty-five  Mantidae  (33  catalogued);  %  Phasmidae  (x 
catalogued);  118  Acridiidae  (92  catalogued);  35  Locustidae 
(34  catalogued) ;  49  Gryllidae  (48  catalogued) ;  from  the 
De  Bormans  collection  of  Orthoptera,  purchased  in  1900, 
were  labelled,  catalogued  and  added  to  the  University 
Collection. 

Seventeen  Mantidae  collected  at  various  dates  in  the 
neighbourhood  of  Kuching,  Sarawak,  N.W.  Borneo,  were 
presented  by  R.  Shelford,  Esq.,  M.A.,  Emmanuel  College, 
Cambridge,  F.L.S.,  F.E.S. 

A  large  amount  of  time  was  occupied  in  sorting,  cataloguing 
and  incorporating  the  splendid  collection  of  Bornean  insects 
of  many  Orders  presented  by  R.  Shelford,  Esq.,  in  the  years 
1 899-1 901,  when  he  was  Curator  of  the  Sarawak  Museum, 
Kuching,  N.  W.  Borneo.  The  pinning,  setting,  and  labelling 
had  been  completed  many  years  ago,  but  the  numbers  are 
so  great  that  the  final  stages  have  proved  to  be  a  serious 
undertaking.  Very  little  now  remains  to  be  done.  The 
extent  of  this  magnificent  donation  may  be  inferred  from  the 
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numbers  of  specimens  catalc^^ued.  All  have  been  entered  for 
J  900,  the  year  when  the  great  majority  were  presented.  The 
numbers  catalogued  and  incorporated  are : — Coleoptera,  2,aoi  ; 
Aculeate  Hymenoptera,  593 ;  Rhynchota,  1,051;  Orthoptera 
(in  addition  to  those  acknowledged  above),  412. 

Additions  to  the  Collections  in  1901. 

Five  Mantidae  from  Port  Bou,  and  Cerb^re  at  the  Eastern 
end  of  the  Pyrenees,  and  an  immature  Mantid  from  Majorca 
(June,  July,  1901),  were  presented  by  the  captors,  Mr.  W. 
Holland  and  Mr.  A.  H.  Hamm. 

Additions  to  the  Collections  in  1902. 

A  valuable  set  of  6'^  named  Staphylinidae  (47  catalogued) 
from  various  British  and  Irish  localities  were  presented  by 
W.  E.  Sharp,  Esq.,  F.E.S.  Specimens  of  this  difficult  group 
thus  named  by  a  special  student  of  the  Family  are  an 
important  accession  to  the  Department. 
.  Two  hundred  and  forty-eight  insects  of  various  Orders 
from  Rosaires  and  Wacf  Medine  (both  October,  1901)  on  the 
Blue  Nile,  and  from  various  localities  between  Mangala  and 
Gondokoro  (Jan.-Apr.,  1902)  on  the  White  Nile,  were  pre- 
sented by  the  captor,  W.  L.  S.  Loat,  Esq.,  F.Z.S.  The  data 
are  full  and  precise,  rendering  the  specimens  from  such 
interesting  localities  of  great  value  to  the  collection ;  nearly 
the  whole  are  catalogued.  The  series  included  a  Blattid, 
Holocompsa  fulva^  from  the  Blue  Nile,  new  to  the  Department. 

Additions  to  the  Collections  in  1903. 

A  valuable  series  of  insects,  chiefly  Coleoptera,  and  almost 
exclusively  from  various  localities  in  Natal,  especially  from 
the  neighbourhood  of  Durban  (i  889-1903),  were  presented 
by  C.  N.  Barker,  Esq.,  F.E.S.  A  small  number  of  insects 
from  Chimoio,  Mozambique  and  Grahamstown  are  also  pre- 
sent. The  series  includes  a  valuable  set  of  98  Lycid  beetles, 
many  captured  in  coitu.     The  latter  record  is  an  important 
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aid  in  the  correct  determination  of  these  difficult  species.* 
Several  insects  of  different  Orders  enter  into  mimetic  associa- 
tions, and  have  been  placed  in  the  bionomic  collection.  Nearly 
the  whole  of  this  interesting  set  of  specimens  is  catalogued. 
In  addition  to  the  above  2  Asilid  flies  with  their  prey  (Nos. 
113  and  125  in  Predaceous  Insects  ^nd  their  Prey,  Trans.  Ent, 
Soc  Lond.,  1906,  p.  323)  were  presented  by  the  same  kind 
donor. 

Four  hundred  and  forty-five  Mantidae  from  the  fine 
collection  of  Orthoptera  presented  by  Malcolm  Burr,  Esq., 
M.A.,  New  College,  have  been  incorporated  in  the  general 
collection.     Almost  exactly  half  the  number  are  catalogued. 

A  male  and  female  of  an  exceedingly  fine  new  species  of 
Buprestid  beetle  recently  described  as  Sternocera  druryi^ 
C.  O.  Waterhouse,  were  presented  by  Dr.  A.  J.  Hayes.  The 
specimens  were  captured  in  coitu  by  the  donor  near  Gadarif 
in  the  Soudan  (Feb  ,  1903).  The  species  was  described  from 
a  single  individual  in  the  British  Museum,  but  Dr.  Hayes' 
specimens  were  also  studied  by  the  author  and  have  become 
co-types.  Dr.  Hayes  also  presented  an  example  of  Mylabris 
kybriduy  a  beetle  said  to  be  destructive  of  crops  in  the  Soudan. 

Fifty-three  specimens  of  insects  of  various  Orders,  many 
of  them  illustrating  bionomic  principles,  were  presented  by 
F.  Muir,  Esq.  They  were  captured  by  the  donor  in  1902-3 
at  various  localities  in  the  neighbourhood  of  Durban.  The 
collection  includes  4  examples  of  Asilid  flies  and  their  prey 
(Nos.  79,  124,  126, 127,  in  Predaceous  Insects  and  their  Prey) ; 
also  a  number  of  Hymenoptera  with  their  Dipterous  mimics ; 
Lycid  beetles  and  their  mimics  ;  ants  and  their  mimics,  both 
Hemipterous  and  Orthopterous.  A  particularly  interesting 
specimen  is  an  injured  example  of  the  butterfly  Protogonio* 
tnorpha  nebulosa,  captured  May  12,  1902,  at  Stella  Bush,  near 
Durban.  The  butterfly  was  settled  on  the  under  side  of 
a  leaf  when  Mr.  Muir  saw  a  bird  dart  at  it  and  tear  away 
about  one-third  of  both  hind  wings.  The  bird  just  missed 
the  body  of  the  butterfly.  The  specimen  thus  affords  the 
strongest  support  to  the  interpretation  of  numbers  of  speci- 
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mens  exhibiting  similar  symmetrical  injuries  presented  by 
Mr.  Guy  A.  K.  Marshall  (Trans.  Ent  Soc  Lond.,  pp.  366-375, 
Plates  IX-XI). 

Additions  to  the  Collections  in  1904. 

A  large  collection  of  many  hundreds  of  butterflies  and 
a  few  other  insects  collected  by  natives  (1898-9)  at  Kajrambi, 
Awemba,  near  the  sources  of  the  Congo  (Chambezi)  River,  in 
North-Eastem  Rhodesia,  was  presented  by  H.  A.  Byatt,  Esq., 
BA.,  Lincoln  College.  The  specimens  were  g^iven  to  the 
donor  by  Pire  Guillem^,  of  the  White  Fathers'  Mission  to 
Central  Africa.  Unfortimately  exposure  to  the  damp  atmo- 
sphere of  several  wet  seasons  has  altered  the  pigments,  and 
a  large  proportion  of  the  specimens  were  also  injured  by 
mould  and  the  attacks  of  insect  pests.  In  spite  of  this,  large 
numbers  have  been  added  to  the  collection,  although  it  was 
considered  better  not  to  catalogue  any  of  them.  Many  species 
of  great  interest  and  rarity  were  present ;  the  most  interest- 
ing being  a  long  series  (17  specimens)  oi  Pseudacraea  poggei^ 
one  of  the  most  beautiful  mimics  of  Litnnas  chrysippus^  and 
hitherto  looked  upon  as  one  of  the  scarcest.  This  unexpected 
abundance  enabled  Mr.  Byatt  to  publish  an  account  of  the  pro- 
portion borne  by  the  mimic  to  the  model :  it  came  out  at 
a  little  under  5**/,  (Trans.  Ent  Soc.  Lond.,  1905,  p.  263). 
A  single  specimen  out  of  3<^7  otherwise  typical  Z.  ckrysippus 
was  a  rare  monstrosity  with  5  wings,  shown  in  Plate  XIV, 
fig.  I,  accompanying  Mr.  Byatt*s  paper.  This  deeply  in- 
teresting mimic,  Pseudacraea  poggei^  is  now  added  to  the 
collection  for  the  first  time.  Another  rare  mimic  also  present, 
represented  by  a  single  specimen,  is  Crenidomimas  concordia. 

Considering  the  interest  of  the  locality  and  the  number  of 
rare  specimens,  it  is  very  unfortunate  that  the  collection  had 
been  damaged  by  damp.  But  even  in  its  present  state  it  has 
added  numbers  of  interesting  accessions  to  the  Department. 

An  example  of  the  rare  hawk-moth,  Nephele  argentifera, 
an  Asilid  fly,  and  a  collection  of  ia8  beetles,  all  from  the 
neighbourhood  of  Malvern,  near  Durban,  were  presented  by 
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the  captor,  C.  N.  Barker,  Esq.,  F.E.S.  The  great  majority 
were  captured  in  1903-4.  Many  specimens  are  of  great 
value  to  the  Department,  and  all  are  much  wanted,  inasmuch 
as  Natal  representatives  in  the  University  Collection  are, 
except  in  Lepidoptera,  comparatively  few. 

Twenty-six  butterflies  (la  catalogued)  from  Howrah,  near 
Calcutta  (Jan.,  1904);  15  butterflies  (6  catalogued)  from 
Mandalay  (Feb.,  1904) ;  14  butterflies  (8  catalogued)  from  the 
neighbourhood  of  Modah,  between  Bhamo  and  Katha,  Upper 
Burma  (March,  1904),  were  presented  by  the  captor,  Miss 
Katherine  Worrall.  Some  interesting  examples  of  injuries, 
probably  caused  by  the  attacks  of  enemies,  were  included  in 
the  collection.  These  have  been  added  to  the  bionomic 
series. 

Fifteen  examples  (13  catalogued)  of  the  black  ant,  Palto^ 
thyreus  tarsatus^  captured  at  Mapellapveda,  45  miles  N.W.  of 
Palapye  Rd.  Station  (1904),  by  S.  Blackbeard,  Esq.,  were 
presented  by  Dr.  Selmar  Schonland,  Hon.  M.A.,  Curator  of 
the  Albany  Museum  at  Grahamstown.  These  ants  .when 
disturbed  defend  themselves  by  emitting  an  intolerable  odour 
like  that  of  putrid  meat  The  specimens. were  exhibited,  and 
Dr.  Schonland's  notes  read,  at  the  meeting  on  June  i,  1904,  of 
the  Entomological  Society  of  London  (see  Proceedings,  ^904, 
pp.  xl-xli). 

The  following  valuable  set  of  specimens  has  been  presented 
by  G.  C.  Griffiths,  Esq.,  F.E.S.,  who  has  so  often  aided  the 
Hope  Department : — 

One  hundred  and  eighty-four  Coleoptera  (115  catalogued) 
from  Assam,  Madagascar,  the  neighbourhood  of  Toronto,  and 
of  Jacksonville,  Florida.  The  American  specimens  were  col- 
lected (those  from  the  last-mentioned  locality  about  1886)  by 
E.  N.  Collins,  Esq. 

Twenty-two  specimens  (i  i  catalogued)  of  insects  of  various 
Orders,  and  Acarina  from  East  Africa,  probably  Mombasa. 

Twenty-five  butterflies  {\%  catalogued)  from  Yokohama, 
Nikko,  Asama,  and  Hakone,  Japan,  collected  ('90^-3)  by 
T.  Z.  Takano,  Esq. 
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Additions  to  the  Collections  in  1905. 

A  very  fine  and  interesting  series  of  butterflies  from  the 
following  localities  in  the  British  East  African  Protectorate 
and  in  the  adjacent  German  territory  to  the  south,  were 
presented  by  the  captor,  the  Rev.  K.  St.  Aubyn  Rogers, 
MJV.,  Wadham  College : — 

Mombasa  (1904-5):  115  specimens,  of  which  66  are  cata- 
logued, and  many  others  added  to  the  collection.  The  species 
include  Neptidopsis  ftdgurata^  Acraea  crystallina^  and  Hypofy' 
caena  pachalica^  all  greatly  wanted  A  bred  set  of  BeUnois 
severina  is  also  of  great  interest  in  estimating  the  amount  of 
variability  within  the  limits  of  a  single  family. 

Taveta,  about  2,500  ft.  (1905):  647  specimens  (including 
three  moths),  of  which  311  are  catalogued  and  many  others 
added.  The  collection  includes  a  fine  representative  series  of 
butterflies  from  this  most  interesting  locality.  Four  specimens, 
exhibiting  injuries  probably  inflicted  by  enemies,  have  been 
added  to  the  bionomic  series.  A  Lycaenid  butterfly,  Pentila 
amenaida,  and  Geometrid  moth,  Petovia  dichroaria^  captured 
on  the  same  day,  Dec.  9,  1905,  have  been  placed  in  the 
mimicry  collection.  They  are  described  by  the  donor  as 
closely  resembling  each  other  on  the  wing.  The  case  is  of 
special  interest,  inasmuch  as  this  same  species  of  moth  was 
found  by  Mr.  Guy  Marshall  in  Natal,  flyii^  with  and  closely 
resembling  on  the  wing  a  Lycaenid  of  a  different  genus — 
Alaena  amaxoula  (Trans.  Ent.  Soc.  Lond.,  190a,  pp.  497-8). 
It  is  probable  that  the  resemblance  is  MUUerian  (synapo- 
sematic)  in  both  cases. 

Taita,  3,000  ft,  and  Dabida,  3,500  ft,  about  100  miles 
N.W.  of  Mombasa  (May,  June,  1905) :  a  set  of  13  butterflies 
(2  catalogued). 

Forest  near  Pangani  River,  Kitovu,  S.W.  of  Taveta  (Dec, 
1905):  seven  butterflies,  of  which  the  4  catalogued  include 
a  pair  of  Lachnoptera  ayresii. 

Maketan,  about  3,800  ft.,  between  Burra  and  Taveta  (May, 
1905):  eleven  butterflies,  of  which  Acraea  chilo  is  the  only 
one  catalogued. 
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Voi  River,  about  a,ooo  ft.  (June,  1905):  a  fine  male  of 
Papilio  dardanus  (nierope)^  siib-sp.  tibttllus. 

Nairobi,  5,500  ft.  (Dec,  1904) :  sixteen  butterflies,  of  which 
7  are  catalogued. 

;  Kilimanjaro:  several  sets  of  butterflies  and  a  few  moths 
from  this  interesting  mountain  were  presented  by  the  same 
generous  donor: — 

Slopes  of  the  mountain  (Dec.  15-31,  1905);  native  col* 
lectors :  57  butterflies  and  1  moth,  of  which  37  are  catalogued 
and  several  others  added.  A  useful  and  varied  series  of 
specimens. 

S.E.  slopes ;  Marang  State  (Sept.,  1905) ;  collected  by  the 
donor:  18  butterflies,  of  which  11  are  catalogued. 

S.E.  slopes;  Mamba  State  (Sept.,  1905);  collected  by  the 
donor:  135  butterflies,  of  which  51  are  catalogued  and  many 
others  incorporated.  The  series  includes  a  fine  set  of  Colias 
electra\ — 5  males,  §  orange  females,  and  8  white  females; 
also  a  set  of  8  dry-season  (one  from  Marang  State),  i  inter- 
mediate and  1  wet-season,  Precis  sesamus^  captured  Sept.  1 9-25. 
Nearly  all  except  the  wet  form  were  more  or  less  chipped 
and  worn,  and  had  evidently  been  upon  the  wing  for  a  con- 
siderable time.  The  single  wet-season  specimen  was  a  male, 
and  it  was  captured  in  coitu  with  a  worn  dry-season  female. 
It  is  probable  that  the  specimens  of  the  dry  season  were 
coming  to  an  end,  and  that  one  of  the  early  wet  forms  could 
find  no  female  of  its  own  phase^  and  paired  with  one  of  the 
other  phase,  which  was  still  abundant.  The  donor  also  sent 
valuable  notes  on  the  climate  and  seasons  of  Kilimanjaro, 
which  will  be  of  great  use  in  the  attempt  to  understand  the 
phenomena  presented  by  this  extraordinary  butterfly.  These 
notes  and  some  account  of  the  specimens  of  Precis  sesamus 
are  published  in  the  Proc.  Ent.  Soc.  Lond.,  1906,  pp.  Iviii-lx. 

Slopes  of  the  mountain  (May,  1905) :  a  set  of  16  butterflies 
and  2  moths  (6  catalogued). 

Western  slopes  of  the  mountain,  Kibosa,  about  5,000  ft. 
(Nov.  I,  1905):  two  fine  c?  Charaxes  cithaeron  and  i  ?  Pla- 
ncma  quadricolor.     The   latter,  being  in  poor  condition,  is 
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uncatalogued,  but  it  is  the  sole  representative  of  the  species 
in  the  systematic  collection. 

In  addition  to  the  specimens  mentioned  above,  the  whole 
series  of  butterflies  from  Kilimanjaro  was  examined,  in  order 
to  select  the  set  of  9  specimens  figured  in  Trans.  Ent.  Soc. 
Lond,  1906,  Plate  XXI,  showing  the  wonderful  mimetic  forms 
of  the  protean  Acraea  johnstoni  and  their  Danaine  and 
Acraeine  niodels.  A  magnificent  variety  of  the  same 
mimicking  Acraea  from  Taveta  is  shown  in  the  succeeding 
Plate,  Fig.  2  a.  All  these  are  catalogued  as  part  of  the 
mimicry  collection,  and  will  be  retained  in  the  relative 
positions  which  they  occupy  in  the  Plates. 

Owing  to  the  number  and  kindness  of  English  friends  in 
Africa,  the  Ethiopian  collection  of  Rhopalocera  at  Oxford  is 
becoming  a  very  notable  one.  Of  these  generous  donors,  the 
specimens  contributed  by  the  three  following  naturalists  are 
remarkable  for  their  numbers  and  the  admirable  data  which 
accompany  them: — Mr.  Guy  A.  K.  Marshall,  Mr.  C.  A. 
Wiggins,  and  Rev.  K.  St.  Aubyn  Rogers.  The  above  brief 
account  of  the  specimens  presented  by  Mr.  St.  Aubyn  Refers 
in  a  single  year  will  give  some  idea  of  the  extent  of  hi3 
generous  assistance  to  the  Hope  Department. 

Three  butterflies  from  Gazaland,  S.E.  Rhodesia  (1905), 
were  presented  by  the  captor,  G.  A.  K.  Marshall,  Esq., 
together  with  lai  Hymenoptera,  Hemiptera,  and  Orthoptera 
taken  at  Salisbury,  Mashonaland  (1895). 

Two  specimens  of  a  dark-hind-winged  species  oi  Protoganius 
from  Cayenne  (Jan.,  1904)  were  presented  by  W.  Schaus,  Esq., 
F.Z.S.  They  constitute  an  important  and  deeply  interesting 
addition  to  the  large  group  of  dark-hind-winged  butterflies 
characteristic  of  that  part  of  South  America. 

The  following  examples  of  Pred^eous  Insects  and  their 
Prey  were  presented  in  1905; — 

No.  129  by  Rev.  K.   St  Aubyn  Rogers,  M.A.,  Wadham 
College. 
„     140  „   Lieut.  T.  Bainbriggc  Fletcher,  R.N. 
^     296  „  A.  H.  Hamm. 
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No.  164  „  E.  Saunders,  F.R.S. 
„  197  „  Dr.  T.  A.  Chapman. 
„     257   „   Dr.  G.  B.  Longstaff. 

The  full  data  will  be  found  under  these  numbers  in  the 
published  paper  (Trans.  Ent.  Soc.  Lond.,  1906,  pp.  323-409). 

Additions  to  the  British  Collections  in  1905. 

A  splendid  series  of  1,830  named  British  flies  were  presented 
by  the  captor.  Colonel  J.  W.  Yerbury.  The  following  list  is 
taken  from  a  good  representative  set  of  locality-labels  which 
have  been  selected  to  fix  in  the  catalogue  book.  Without 
pretending  to  be  complete  in  localities  or  dates,  the  list  gives 
some  idea  of  the  great  interest  of  this  fine  addition  to  the 
British  collections.  Specimens  were  captured  by  the  kind 
donor  at  various  localities  in  the  following  Scotch  counties : — 
Sutherlandshire  (1884-1904),  Haddingtonshire  (1899),  Inver- 
ness (1898-1905),  Caithness  (1899),  Nairnshire  (1904-5), 
Perthshire  (1896-1904),  Banffshire  (1900),  Elginshire  (1899); 
in  County  Kerry  (1902) ;  in  various  localities  in  N.  Wales 
(1902)  and  S.Wales  (1899-1903);  in  the  following  English 
counties: — Hampshire  (1897-1905),  Kent  (i 896-1 903),  Surrey 
(1897-1903),  Somerset  (1903),  Gloucestershire  (1903),  Here- 
fordshire (1897-1902),  Suffolk  (1900),  Yorkshire  (1905).  The 
great  majority  of  the  species  have  been  named  by  Col. 
Yerbury  himself;  many  by  Mr.  G.  H.  Verrall  and  by  Mr, 
J.  E.  Collin. 

Colonel  Yerbury  also  presented  a  specimen  of  2  Fossorial 
wasps  with  their  prey :  Salius  fuscus  with  a  spider,  from 
Nethy  Bridge,  Spey  Valley,  Inverness  (June,  1905),  and 
MeUinus  arvensis  with  the  fly.  Euphoria  carmicinay  from 
Golspie,  Sutherland  (Aug.  1900), 

With  this  fine  accession,  which  repeats  Colonel  Yerbury's 
generous  assistance  in  former  years,  the  series  of  British 
Diptera  is  rapidly  developing  into  a  valuable  collection  of 
reference.  The  species  are,  in  nearly  all  cases,  represented 
by  a  fine  series  of  individuals,  often  from  many  localities. 
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A  valuable  set  of  59  British  Coleoptera  were  presented  by 
the  Rev.  G.  A.  Crawshay,  F.E.S.  The  great  majority  were 
captured  (1899-1904)  by  the  donor  near  Leighton  Buzzard, 
in  various  localities  in  the  south  of  England,  and  a  few  in 
Yorkshire.  The  collection  includes  5  specimens  of  Amara 
infimay  hitherto  only  recorded  from  Surrey;  2  of  the  first 
specimens  of  Amara  anthobia^  to  be  recognized  as  distinct 
from  A,  lucida\  i  Harpalus  discoideus,  very  local ;  2  Corytn- 
bites  metallicMs  and  i  Saprinus  metallicus^  local  and  rare; 
2  Metoecus  paradoxus^  parasitic  in  the  nests  of  wasps ;  also 
the  following  beetles,  all  more  or  less  local  and  rare :  Notio- 
philus  rufipes.NecropkortiS  vestigator,  Cryptocephalus  pumtiger^ 
Crepidodera  nitidula,  Trachodes  hispidus. 

The  following  Fossorial  wasps,  four  of  them  with  prey, 
were  presented  by  the  captor,  Mr.  J.  Collins,  of  the  Hope 
Department :  2  Pompilus  plumbeiis^  each  with  a  spider  ;  i  Oxy- 
belus  tmiglumis^  with  a  fly;  also  2  Agenia  variegata,  taken 
with  the  former  specimens  at  Tubney  Wood,  near  Oxford 
(July,  1905) ;  I  Stigmus  solskyi  with  an  Aphid,  from  Sunny- 
mead,  near  Oxford  (July,  1905). 

Additions  to  the  Collections  in  1906. 

Twenty-two  beetles,  chiefly  Coccinellidae^  from  various 
localities  in  Sarawak,  N.W.  Borneo,  were  presented  by 
R.  Shelford,  Esq.,  M.A.,  F.L.S.,  F.E.S.,  Emmanuel  Collie, 
Cambridge. 

Twenty-three  Orthoptera  (chiefly  Blattidae^  but  also  in- 
eluding  Mantidae  and  a  Forficulid),  from  the  following 
localities :  New  Zealand,  Madagascar,  Teneriffe,  Borneo, 
Assam,  Venezuela,  British  Guiana,  and  Brazil,  were  presented 
by  R.  Shelford,  Esq. 

One  hundred  and  thirty-eight  insects  of  many  Orders  cap- 
tured in  the  Botanic  Gardens,  Singapore  (Feb.-Sept,  1906), 
by  H.  N.  Ridley,  Esq.,  M.A.,  F.R.S.,  Exeter  College,  were 
presented  by  R.  Shelford,  Esq.  The  great  majority  were 
much  wanted  by  the  Department,  and  104  are  catalogued. 

A  valuable  seiics  of  23  s[>ccimcns  of  Blattidae  from  W. 
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Africa,  Madagascar,  the  Malay  Archipelago,  and  Cayenne 
was  presented  by  R.  Shelford,  Esq. 

Seven  Orthoptera  from  the  Botanic  Gardens,  Singapore 
(Feb.-April,  1906),  were  presented  by  the  captor,  H.  N. 
Ridley,  Esq.,  M.A.,  F.R.S.,  Exeter  College, 

Fifty-four  insects  of  various  Orders  from  the  Botanic 
Gardens,  Singapore  (Feb.-April,  1906),  were  presented  by 
the  captor,  H.  N.  Ridley,  Esq. 

Four  European  Blattidae  (2  Ectobia  vittiventris,  i  E.  nicae- 
ensis^  1  Hololampra  carpetand)^  new  to  the  Hope  Collection, 
were  presented  by  Malcolm  Burr,  Esq.,  M.A.,  F.G.S.,  F.E.S., 
New  College. 

The  following  specimens  were  presented  by  Commander 
J.  J.  Walker,  R.N.,  Hon.  M.A.,  Sec.  E.S.:  9  Blattidae  and 
I  Gryllotalpa  from  Sydney. 

Twelve  Forficulidae  (Earwigs),  13  Blattidae  and  1  aquatic 
Hemipteron  from  Sydney,  N.S.W.  (1900). 

An  Achetid  and  a  Locustid  from  tlie  New  Hebrides  (J900). 

A  male  and  female  of  the  type  form  of  Colias  vauticri,  and 
a  pair  of  the  small  variety  minuscula  from  Chile  (1882-4). 

All  the  above  specimens  were  captured  by  the  donor,  and 
the  data  are  precise  and  full,  as  in  all  Commander  Walker's 
specimens. 

An  example  of  the  interesting  dwarf  form  of  Colias  hyale 
from  Massowah,  captured  April,  1899,  by  Lieut.  Constable, 
was  also  presented  by  Commander  J.  J.  Walker. 

Four  Blattidae  from  Tretes,  E.  Java,  3,600  ft.  (Feb.  1906), 
together  with  four  from  Kaimana,  Dutch  New  Guinea,  sea- 
level  (Nov.  1905),  were  presented  by  the  captor,  H.  C. 
Pratt,  Esq. 

A  fine  Asilid  fly,  Lamyra  sp.  }gulo^  thirty-six  Blattidae 
and  18  Mantidae  from  various  localities  in  N.E.  and  N.W. 
Rhodesia  (1904-5)  were  presented  by  the  captor,  S.  A. 
Neave,  Esq.,  M.A.,  B.Sc,  Magdalen  College,  in  conjunction 
with  the  British  South  African  Company.  The  data  are 
excellent  and  precise,  and  Mr.  Shelford  considers  that  there 
are  several  new  species  among  the  Blattidae, 
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Six  Blattidae,  including  ^  examples  of  the  interesting 
mimetic  cocjcroach  Eustegaster  buprestoides^  from  Fernando 
Po,  were  presented  by  the  Musde  d'Histoire  Naturelle, 
Paris. 

Twelve  Blattidae  and  125  other  Orthoptera  from  various 
localities  in  Sarawak,  N.W.  Borneo,  were  presented  by  the 
Sarawak  Museum,  Kuching.  All  except  6  imperfect  speci- 
mens are  catalogued. 

Ten  Coleoptcra,  including  two  Histeridae  named  by  G.Lewis, 
Esq.,  and  several  Coccinellidae  ^xiA  their  mimics  were  presented 
by  J.  Hewitt,  Esq.,  B.A.,  Jesus  College,  Cambridge,  Curator 
of  the  Sarawak  Museum^  Kuching.  The  specimens  were 
collected  in  various  localities  in  the  State  of  Sarawak.  It  was 
a  pleasure  to  be  able  to  help  Mr.  Hewitt  with  the  names  0/ 
the  specimens,  so  far  as  they  belong  to  described  species. 

The  following  examples  of  the  remarkable  dark-hind-winged 
group  of  butterflies  from  British  Guiana  were  presented  by 
W.  J.  Kaye,  Esq.,  F.ES. :  i  Lycorea  ceres^  i  Lycorea  pasi^ 
nuntia  (catalogued),  i  Heliconius  numata.  All  were  captured 
near  the  Potaro  River,  30  miles  above  the  confluence  with  the 
Essequibo  (190 1,  1905). 

Eighty-four  insects  and  i  spider  from  Bangalore,  Mysore 
(1 901-2),  were  presented  by  Captain  T.  D.  Broughton,  R.E, 
The  great  majority  of  the  specimens  are  Hymenoptera.  The 
specimens  were,  unfortunately,  much  damaged  in  the  post,  so 
that  it  was  only  possible  to  catalogue  25  of  them  as  permanent 
accessions.  In  addition  to  the  above,  a  large  number  had 
been  injured  beyond  the  possibility  of  repair. 

Two  hundred  and  fifty-four  butterflies  from  the  Andaman 
Islands  (1903),  and  164  from  the  Nicobar  Islands  (1904), 
were  presented  by  Lieut.  Gilbert  Rogers:  163  specimens 
from  the  former  locality,  and  92  from  the  latter  have  been 
catalogued.  The  collection  is  of  great  value  to  the  Department, 
and  the  thanks  of  the  University  are  due,  not  only  to  the 
generous  donor,  but  to  Colonel  C.  T.  Bingham,  who  kindly 
brought  to  his  notice  the  needs  of  the  Hope  Department. 

Forty    Coleoptcra    Phytophaga    from    various    localities, 
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including  co-types  of  two  species  shortly  to  be  described  by 
the  donor,  were  presented  by  M.  Jacoby,  Esq.,  F.E.S. 

A  set  of  6  (J  and  5  9  specimens  of  the  Asilid  fly  Promachus 
anicuis^  from  Macao  (May,  1906),  was  presented  by  the  captor, 
J.  C.  Kershaw,  Esq.  In  two  cases  the  specimens  had  been 
taken  in  coitu.  These  insects  had  unfortunately  become 
damp  and  mouldy^  and  it  was  therefore  impossible  to  cata- 
logue them,  although  they  have  been  incorporated  in  the 
collection. 

Many  specimens  illustrating  Notes  upon  some  remarkable 
parasitic  insects  from  North  Queensland  were  presented  by 
the  author,  F.  P.  Dodd,  Esq.,  F.E.S.  This  interesting  and 
valuable  material  includes  the  following  types  of  Hymeno- 
ptera  Parasitica  described  by  Col.  C.  T.  Bingham  :  Apantelcs 
deliadisy  together  with  its  hyper-parasite  Micro terys  coer ulcus ^ 
the  former  bred  from  the  larva  of  the  Pierine  butterfly  Delias 
argenthona ;  Microgaster  basalis,  with  the  moth  larvae  from 
which  it  was  bred ;  Microgaster  perelegans ;  Protapanteles 
rufiventris ;  Stomatoceras  fasciaHpennis ;  Rhipipallus  affinis  ; 
Schizaspidia  doddi.  The  specimens  illustrate  many  new 
observations  upon  the  life-histories  of  parasites.  Thus  the 
genus  of  the  last-named  species,  a  remarkable  and  beautiful 
Chalcidid,  was  described  by  Professor  Westwood,  but  the 
host  has  never  been  known.  Mr,  Dodd  has,  however,  shown 
that,  in  the  case  of  S,  doddi^  it  is  a  large  ant  of  the  genus 
Camponotus.  The  collection  also  includes  the  host  (the  Attid 
spider  Cosmopkasis  bitaeniata)  from  which  a  new  species  of 
Cyrtid  fly  was  bred,  Ogcodes  doddi.  The  type  of  the  latter 
is  in  Dr.  WandoUeck  s  famous  collection  at  Dresden.  This 
deeply  interesting  material  is  catalogued  under  35  numbers, 
but  the  specimens  are  far  more  numer9us,  inasmuch  as  several 
of  the  cards  bear  many  individuals. 

A  large  amount  of  the  material  described  in  the  memoir 
Predaceous  Insects  and  their  Prey  (Trans.  Ent.  Soc.  Lond., 
1906,  pp.  323-409)  was  presented  during  the  year  1906  by  the 
following  naturalists.  Asilidae  and  their  prey  constitute  the 
great  majority  of  the  examples  indicated  by  the  numbers* 
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A  full  account  of  the  data  will  be  found  in  the  paper  itself 
under  the  respective  reference  numbers. 

Nos-  60,  118-121,  presented  by  J,  C.  Kershaw,  F.E.S. 

Nos.  55, 89, 220-224,  339,  presented  by  Dr.  T.  A.  Chapman, 
F.E.S. 

No.  84,  presented  by  Captain  T.  D.  Broughton,  R.E.,  F.E.S. 

Nos.  91,  130,  136,  346,  presented  by  G.  A.  K.  Marshall, 
F  Z.S.,  F.E.S. 

Nos.  92,  137,  138,  presented  by  S.  A.  Neave,  M.A.,  B.Sc, 
F.E.S. 

No.  150,  presented  by  the  Professor. 

No.  155,  presented  by  Col.  J.  W.  Yerbury,  F.L.S.,  F.E  S. 

Nos.  156,  315,  333,  presented  by  W.  J.  Lucas,  B.A.,  F.E.S. 

Nos.  167,  205,  212,  213,  232,  presented  by  A.  H.  Hamm. 

No.  186,  presented  by  G.  H.  Verrall,  F.E.S. 

Nos.  214,  215,  presented  by  J.  Collins. 

Nos.  233,  264-272,  342,  343,  presented  by  H.  St  J.  K. 
Donisthorpe,  F.Z.S.,  F.E.S. 

No.  273,  presented  by  R.  Shelford,  M.A.,  F.L.S.,  F.E.S. 

No.  328,  presented  by  E.  A.  Cockayne,  B.A.,  F.E.S. 

From  this  point  onwards  the  catalogued  1906  specimens  in- 
corporated in  the  general  collections  are  exclusively  Ethiopian : 
an  indication  of  the  important  increase  in  the  representation 
of  this  interesting  r^ion  which  is  yearly  taking  place. 

Two  hundred  and  eighty-four  butterflies  and  seven  moths 
from  the  neighbourhood  of  the  Victoria  Nyanza  (1902-3) 
were  presented  by  Captain  T.  T.  Bchrens,  R.E.  Of  these 
164  have  been  catalogued  as  permanent  accessions,  and  the 
others,  generally  in  poor  condition,  also  added  to  the  collec- 
tion. The  great  majority  were  captured  on  the  West  shore 
between  Entebbe  and  the  Anglo- German  Boundary^  and  along 
the  Boundary  itself  for  a  distance  of  60  miles  from  the  lake. 
Until  Captain  Behrens'  kind  donation  the  University  collec- 
tions did  not  include  any  specimens  from  the  Nyanza  south 
of  Entebbe.  The  following  are  among  the  most  interesting 
accessions  :  —A  male  example  of  Papilio  ntimeticus^  together 
with   several    examples   of   its    model,   Melinda   merccdonia 
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(model  and  mimic  are  figured  in  Mr.  S-  A.  Neavc's  paper 
in  Trans.  Ent.  Soc.  Lond.,  1906,  PI.  XII,  figs.  4,  5).  Three 
examples  of  the  planemoides  form  of  the  female  Papilio 
dardanusy  sub-sp.  meropCy  one  of  which  is  gynandromorphic 
on  the  left  side.  The  intermixture  of  the  very  different  male 
colouring  confirms  the  conclusion  that  this  form  of  female  has 
been  rightly  associated  with  the  dardanus  group — a  conclusion 
not  hitherto  supported  by  breeding  or  by  observing  the  forms 
paired.  This  deeply  interesting  specimen,  which  was  also 
accompanied  by  its  model,  Planema  poggeiy  and  by  a  co-mimic, 
Elymnias  bammakoo^  is  figured  in  the  Professor's  paper  in 
Trans.  Ent.  Soc  Lond.,  1906,  PI.  XVIII,  fig.  4,  the  model 
in  PL  XXII,  fig.  a.  The  Elymnias  is  figured  in  Mr.  Neave's 
paper  quoted  above  (PI.  X,  fig.  7). 

Thirty-three  butterflies  and  one  moth  from  Ambatoharana, 
Madagascar,  4,900  ft.  (1905),  were  presented  by  the  captor, 
the  Rev.  J.  U.  Yonge,  M.A.,  Keble  College.  Relatively  few 
insects  from  Madagascar  exist  in  the  Department,  and  of 
these  hardly  any  possess  adequate  data,  so  that  this  small 
collection  with  accurate  localities  and  dates  is  of  great  value. 
The  great  majority  are  catalogued. 

An  example  of  the  beautiful  mimetic  butterfly,  Crenido- 
tnimas  concordia^  from  the  Johnston  Falls,  Luapula  River, 
N.E.  Rhodesia,  was  presented  by  H.  Eltringham,  Esq.,  F.E.S. 
The  relation  between  this  butterfly  and  the  common  blue 
species  of  Crenis  is  one  of  the  most  interesting  and  remarkable 
of  the  numerous  examples  of  mimetic  resemblance  between 
one  Nymphaline  genus  and  another. 

A  fine  series  of  moths,  a  few  butterflies,  insects  of  other 
Orders,  and  one  Scorpionid,  from  Matatiele,  Griqualand  East, 
Cape  Colony  (1905-6),  were  presented  by  the  captor,  E.  H. 
Bazeley,  Esq.  One  hundred  and  six  specimens  are  cata- 
logued, and  many  others  added  to  the  collection.  The  data 
are  full  and  precise,  and  the  peculiarly  interesting  locality 
hitherto  unrepresented  in  the  Department. 

A  fine  collection  of  597  insects  of  various  Orders  from  many 
localities  in  and  near  Durban,  Natal  (i 902-1 906),  were  pre- 
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Setited  by  the  captor,  G.  F.  Leigh,  Esq.,  F.E.S.  This  generous 
gift  is  the  accumulated  result  of  numerous  cons^ments  sent 
by  Mr.  Leigh  during  the  last  few  years.  It  was,  however, 
more  convenient  to  catalogue  them  as  the  gift  of  a  single 
year.  The  specimens  include  a  number  of  Hymenopterous 
and  Dipterous  parasites  bred  by  Mr.  Leigh  from  the  eggs, 
larvae  or  pupae  of  various  interesting  Lepidoptera.  The 
Diptera  include  a  splendid  Asilid  fly  of  the  genus  Hyperechia 
(probably  H,  lateralis)^  new  to  the  collection.  The  data  are 
full  and  precise,  and  the  whole  series  constitutes  a  most 
valuable  accession  to  the  Department  In  addition  to  the 
above,  all  of  which  arc  catalogued,  a  few  additional  specimens 
have  been  incorporated.  Colonel  Bingham  has  kindly  con- 
sented to  work  out  the  Hymenoptera,  together  with  others 
in  the  University  Collections  from  the  same  part  of  the  world, 

A  large  set  of  butterflies,  some  moths,  and  a  few  Homo- 
ptera  from  the  forests  of  the  Luebo  district,  Kassai  River, 
1,345  ft.,  in  the  South-west  of  the  Congo  Free  State,  were 
presented  by  the  Hon.  Walter  Rothschild,  Ph.D.,  M.P.  Of 
these,  255  specimens  are  catalogued,  and  many  more  incorpo- 
rated. The  collection  is  of  especial  interest  to  the  Department 
on  account  of  the  locality,  which  has  been  hitherto  practically 
unrepresented.  It  was  of  deep  interest  to  find  that  here  some 
of  the  best- marked  West  Coast  forms  are  replaced  by  those 
of  the  South  and  East.  This  is  the  case  with  Limnas  chry- 
sipptis^  among  which  not  a  single  alcippus  form  was  to  be 
seen,  the  whole  of  the  136  specimens  being  typical.  Precis 
octavia  of  the  West  Coast  was  also  similarly  replaced  by 
natalensis  of  the  South  and  East.  Characteristic  western 
forms,  however,  predominate.  These  include  a  fine  series  of 
Papilio  zalmoxis,  antimachus ^  and  ridkyanus^  together  with 
many  of  the  western  species  of  Etiphaedra,  Examples  of  the 
two  last-named  Papilionids,  together  with  several  Acraeas, 
which  they  more  or  less  resemble  in  colours  and  pattern, 
were  added  to  the  bionomic  series. 

One  hundred  and  twenty-three  Lepidoptera  and  one 
Acridian  (Tryxalidae)^  from  the  Kenia  Province  of  British 


Digitized  by 


Google 


33 

East  Africa  (1905-6),  were  presented  by  the  captors,  S.  L. 
Hinde,  Esq.,  and  Mrs.  Hinde.  The  majority  of  specimens 
were  taken  or  bred  at  Fort  Hall,  4,000  ft,  the  remainder  were 
captured  on  the  Aberdare  Range,  8,000  ft.  74  Lepidoptera 
and  the  Acridian  were  catalogued.  The  moths  include  a  large 
number  of  interesting  bred  specimens  with  dates  of  emergence 
from  the  pupa.  The  butterflies  include  some  interesting 
forms  new  to  the  collection — an  Acraea,  a  Papilio  allied  to 
nireusy  and  a  fine  Mylothris.  The  locality  also  adds  an 
interest  to  the  commoner  species. 

An  interesting  set  of  153  male  Pierine  butterflies  of  8  species, 
captured  (Feb.  a,  1906)  in  a  single  sweep  of  the  net,  were 
presented  by  the  captor,  C.  A.  Wiggins,  Esq.,  M.R.C.S.  The 
butterflies  were  drinkihg  at  a  small  pool  at  Jinja,  by  the 
Ripon  Falls,  on  the  N.  shore  of  the  Victoria  Nyanza,  3,775  ft. 
Forty-five  specimens,  including  examples  of  every  species, 
are  catalogued,  and  will  be  kept  together  in  the  collection  as 
a  good  example  of  these  remarkable  congregations  of  tropical 
butterflies  in  damp  places.  The  numbers  of  individuals  of 
each  species  were  as  follows  : — 

PinUcopteryx  vidua^  104 

„  pig^a  (N.  form  oi  P.  as  tar  U)^  17 

„  liliana,  5 

Belenois  formosa,  12 
„        sever ina^  5 
„        subeida  (form  instabilis\  8 
„       gidica,  I 
„       solilucis,  I 

Examples  of  all  these  were  exhibited  by  Dr.  F.  A.  Dixey 
at  the  meeting  of  the  Entomological  Society  of  London, 
June  6,  1906  {Proceedings,  pp.  1,  li). 

Seven  miscellaneous  insects  (5  catalogued)  from  Mombasa 
(Nov.  1904)  were  presented  by  the  same  generous  donor. 

A  series  of  Lepidoptera  and  dragon-flies  from  the  neighbour- 
hood of  Kisumu,  on  the  N.E.  shore  of  the  Victoria  Nyanza, 
3,770  ft.  (1903),  were   presented  by  C.   A.  Wiggins,   Esq., 
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M.R.C.S,  Of  these  specimens,  captured  by  A.  Vincent,  Esq., 
loi  were  catalogued,  and  include  some  accessions  of  great 
interest  and  value  to  the  Department,  such  as  the  three 
mimetic  female  forms,  hippocoon^  irophonius  and  cenea  of 
Papilio  dardanus  (merope\  the  two  last  now  received  for 
the  first  time  from  this  locality.  Two  males  and  a  female 
of  a  Papilionid,  transitional  from  P.  rex  to  P.  mimeticus^  are 
also  of  special  interest. 

Thirty-five  Lepidoptera,  chiefly  butterflies,  and  one  fine 
Mutillid  (19  catali^ued)  fi-om  various  localities  in  the  neigh- 
bourhood of  Lagos  (1906)  were  presented  by  the  captor, 
J.  A.  Cremer,  Esq.  All  the  specimens  were  much  wanted 
by  the  Department.  The  butterflies  include  a  perfect  speci- 
men of  Pseudacraea  hostilia^  a  very  fine  Euryphene^  and 
some  species  of  Euphaedra  new  to  the  collection.  Excellent 
data  accompany  the  specimens. 

A  valuable  series  of  Lepidoptera,  almost  entirely  butterflies, 
from  the  following  localities  in  the  neighbourhood  of  Berbcra, 
Somaliland,  were  presented  by  the  captor,  H.  A.  Byatt,  Esq., 
B.A.,  F.E.S.,  Lincoln  College. 

From  Upper  Sheikh,  Golis  Mountains,  5,000  ft.  (Dec.,  1905- 
Jan.,  1906),  94  butterflies  and  i  moth  (36  catalogued  and 
many  others  incorporated).  The  butterflies  include  two 
specimens  of  a  Satyrine,  identified  by  Mr.  H.  J.  Elwes,  F.R.S., 
as  the  Palaearctic  Pararge  maera.  It  was  surprising  to  find 
this  Palaearctic  species  forming  a  member  of  a  typically 
Ethiopian  community,  and  the  fact  is  a  deeply  interesting 
example  of  geographical  distribution.  Among  the  Ethiopian 
species,  the  most  interesting  is  a  series  of  8  Precis  octavia — 
5  dry-season,  1  intermediate,  and  a  wet-season.  These 
specimens  are  also  most  remarkable  examples  of  distribu- 
tion, inasmuch  as  they  approach  the  tropical  West  Coast 
form  rather  than  the  Eastern  P.  sesafuus. 

From  Lower  Sheikh,  Golis  foot-hills,  a,8oo  ft.  (Feb.,  March, 
1906),  79  butterflies  and  2  moths  (21  catalogued  and  many 
others  incorporated).  The  specimens  include  a  very  fine 
series  of  Acraea  chilo^  originally  described  from  Somaliland. 
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In  the  examples  hitherto  in  the  Department,  coming  from 
British  East  Africa,  the  black  spots  are  distinctly  larger  than 
those  of  Mr.  Byatt's  more  northern  specimens.  Several 
specimens  of  a  Papilionid  form  belonging  to  the  nireus 
group,  and  new  to  the  collection,  were  included  in  this  series, 
and  one  in  that  from  Upper  Sheikh. 

From  the  summit  of  the  Wagar  Mountain^  Grolis  Range, 
6,000  ft.  (July  1-2,  1906),  %%  butterflies  (8  catalc^ed  and  all 
incorporated).  These  include  1 1  male  specimens  of  Papilio 
dardanus  (merope)  sub-sp.  antinorii^  very  greatly  wanted  by 
the  Department,  which  is  rich  in  other  sub-species  and  forms 
of  the  same  intensely  interesting  butterfly.  It  is  greatly  to  be 
hoped  that  Mr.  Byatt  may  succeed  in  capturing  the  female  of 
antinorii^  the  "  tailed  "  mimetic  forms  of  which  are  only  repre- 
sented in  European  collections  by  two  specimens,  one  named 
niavoides  by  Kheil,  and  mimicking  Amauris  mavius,  the  other 
named  rtispina  by  him,  and  mimicking  the  type  form  of 
Limnas  chrysippus.  Any  specimens  throwing  further  light 
on  these  astonishing  forms  would  be  of  the  deepest  interest 
to  all  students  of  insects,  and  especially  of  the  problems  of 
mimicry. 

Seven  types  of  weevils  of  the  genus  Sciobius^  described  in 
Proc.  Zool.  Soc  Lond.,  1906,  viz.  Sciobius  cinereus^  cognatus^ 
opalinus^  barkeri^  viridis,  prasinus^  and  ftorni^  were  presented 
by  the  author,  Guy  A.  K.  Marshall,  Esq.,  F.Z.S.,  F.E.S., 
together  with  five  named  specimens  of  the  same  genus  from 
S.  Africa.  In  the  same  paper,  Mr.  Marshall  described  a  new 
species  from  the  Tylden  Collection  in  the  Department, 
*S.  cuUratus^  and  one  from  the  Hope  Collection,  S.  obesus. 
He  also  very  kindly  named  the  specimens  of  the  genus  in 
the  University  Collection. 

The  following  fine  accessions  to  many  parts  of  the  general 
collections  are  also  due  to  the  kindness  of  the  same  generous 
donor,  who  has  done  so  much  for  the  Department  during  the 
past  ten  years : — 

Eight  hundred  and  ninety-seven  insects  of  many  Orders, 
from  the  neighbourhood  of  Salisbury,  Rhodesia,   5,000  ft. 

D  % 


Digitized  by 


Google 


36 

(i899-i9^>  t^"*  chiefly  in  the  years  1905  and  1906).  In 
addition  to  these  a  relatively  small  number  of  uncatalogued 
specimens  have  been  incorporated.  The  series  contains  21 
Asilid  flics,  collected  with  great  care,  and  a  valuable  addition 
to  the  general  collection  of  this  most  interesting  group.  One 
hundred  and  fifty-four  catalogued  specimens  of  Aculeate 
Hymenoptera,  288  of  Coleoptera,  177  of  Rhynchota,  and 
204  of  Orthoptera— all  of  them  with  Mr.  Guy  Marshall's 
admirable  data — are  a  valuable  accession  to  the  collections  of 
these  Orders  of  insects.  In  addition  to  the  above,  Mr.  Marshall 
presented  6  sets  of  the  wings  of  Precis  sesamus  (Salisbury, 
1905),  dissected  out  of  the  pupal  case.  The  specimens  are 
of  great  interest  in  showing  an  early  stage  of  development 
of  the  pigment. 

Five  hundred  and  seventy-five  catalogued  (and  relatively 
few  uncatalogued)  specimens .  of  insects  of  many  Orders, 
from  the  Chirinda  Forest,  Melsetter,  Gazaland,  S.E.  Rhodesia, 
3,600-4,000  ft.  (Sept,- Oct.,  1905).  Of  these  no  less  than 
329  are  Hymenoptera,  other  Orders  being  represented  by 
relatively  small  numbers.  Two  beautiful  Dipterous  mimics 
of  Aculeate  Hymenoptera  are  included,  together  with  their 
respective  models,  captured  upon  the  same  dates. 

Thirty-two  Lepidoptera  and  dragon-flies  from  Mazoe, 
Mashonaland,  4,000  ft.  (Dec,  1905).  These  include  many 
Lycaenidae,  greatly  wanted  by  the  Department,  and  several 
specimens  which  offer  convincing  indirect  evidence  of  the 
attacks  of  enemies. 

Small  mixed  collections  of  insects,  chiefly  Orthoptera, 
from  the  following  localities  in  S.E.  Rhodesia  (1905): — 
Mangesi  River,  Manica,  3,000  ft.  (Oct.);  Mpudzi  River, 
Manica,  3,000  ft.  (Oct.);  Mpudzi  River  to  Amanzimhlope 
River,  3,000  ft.  (Sept.) ;  Inyanyadsi  River,  Manica,  2,500  ft. 
(Sept.) ;  Mahakata  River,  Gazaland,  5,oco  ft.  (Oct.) ;  Upper 
Buzi  River,  Gazaland,  3,500  ft.  (Sept.) ;  Umvumvumvu  River, 
Gazaland  (Sept.).  The  elevations  are  approximate.  Altogether 
270  specimens  from  these  localities  are  catalogued,  in  addition 
to  a  considerable  number,  chiefly  Orthoptera,  uncatalogued. 
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One  hundred  and  fifty-three  catalogued  insects  of  several 
Orders,  chiefly  Orthoptera,  in  addition  to  a  fev^  unnumbered* 
from  Umtali,  S.E.  Rhodesia,  3,700  ft.  (Dec,  1901,  and  Sept.j 
Oct.,  1905). 

Three  Mutillidae,  including  a  pair  captured  in  coitu,  from 
feulawayo  (Dec,  1903),  and  3  miscellaneous  insects  from 
Beira,  captured  in  1905  by  A,  Sadong,  Esq. 

Three  Hymenoptera  Aculeata  from  Estcourt,  Natal,  4,000  ft. 
(Oct.,  1902). 

Twenty-nine  Coleoptera  (16  catalogued)  from  Wynberg, 
near  Cape  Town  (Nov.,  1904). 

From  the  above  splendid  list  of  accessions  it  will  at  once 
appear  that  Mr.  G.  A.  K.  Marshall's  donations  in  1906  have 
been  upon  the  same  generous  scale  as  in  former  years^ 

A  series  of  Lepidoptera,  from  Ibadan,  near  Lagos  (Dec 
1906),  unfortunately  much  injured  by  insect  pests,  was  pre- 
sented by  H.  S.  Gladstone,  Esq.  It  was  only  possible  to 
catalogue  j  a  specimens.  The  injury  was  not  altogether  fruit- 
less ;  for  it  was  observed  that  in  two  cases  the  scent-gland  on 
the  hind  wing  of  a  male  Danaine  butterfly  {Limnas  chrysippus 
and  Amauris  egialed)  had  been  devoured,  while  the  rest  of  the 
wing  was  untouched.  The  specimens  were  exhibited  at  the 
Entomological  Society  of  London  on  March  6,  1907  (see 
Proceedings  for  this  date). 

A  set  of  38  butterflies  and  4  dragon-flies  from  Aro-Chuku, 
Calabar,  and  from  the  road  between  Nde'  Liche  and  Cross 
River,  Calabar  (all  Aug.,  1906),  was  presented  by  the  same 
kind  donor.  These  too  were  unfortunately  terribly  injured 
by  pests,  so  that  it  was  impossible  to  catalogue  any  of  them. 
This  is  all  the  more  to  be  regretted,  as  many  of  the  species 
were  greatly  wanted  by  the  Department.  All  possible  car^ 
and  skill  was  devoted  to  repairing  the  specimens,  and  many 
have  been  added  to  the  collections.  The  series  of  butterflies 
includes  some  beautiful  examples  of  mimicry,  which  have 
been  added  to  that  special  section  of  the  collections.  These 
include  a  fine  Pseudacraea^  together  with  two  of  its  Platiema 
models;   also  Amauris  niavii^s,  with  a  mimetic  Eur  aha  and 
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Elymnias.  The  degree  of  coincidence  in  time  and  space 
between  these  models  and  mimics  renders  them  of  special 
interest. 

Purchases  in  1906. 

A  female  of  Papilio  dardanus  (merape\  sub-sp.  cenea  ?  f. 
hippocoon^  with  the  28  offspring  bred  from  its  eg^s,  was  pur- 
chased from  Mr.  G.  F.  Ldgh  of  Durban.  The  results  are 
more  complete  than  any  yet  attained;  for  the  offspring 
include  14  of  the  non- mimetic  males,  3  hippocoon  females  like 
the  female  parent,  mimicking  Amauris  niavius^  f.  dominicantis^ 
3  trophofiius  females  mimicking  Limnas  chrysippus^  3  cenea 
females  with  white  spots  in  the  fore  wing  mimicking  Amauris 
ahimaculata^  and  5  cenea  females  with  buff  spots  in  the  fore 
wing  like  a  common  form  of  Amauris  echeria.  It  is  hoped 
that  an  account  of  this  most  interesting  series  of  specimens 
will  be  published  and  illustrated  at  no  distant  date. 

Additions  to  the  British  Collections  in  1906. 

The  following  BlcUtidae^  which  had  accidentally  reached  this 
country  in  foreign  fruit  or  in  plants,  have  been  added  to  the 
collection  : — 

One  Nauphoeta  brazzae,  found  at  Kew  in  plants  from  the 
Congo  Free  State  (1898),  presented  by  W.  J.  Lucas,  Esq., 
B.A.,  F.E.S. 

One  Blabera  cubensis^  found  on  bananas  in  the  Woodstock 
Road,  Oxford  (Sept.,  1906),  presented  by  H.  Smart 

One  Blabera  cubensisy  found  on  a  fish  slab  in  the  Oxford 
Market  (Aug.,  1906),  presented  by  H.  Paddon. 

Two  Panchlora  virescens^  found  on  bananas  at  Warrington 
(Aug.,  1906),  presented  by  Mr.  Joseph  Collins. 

Ten  specimens,  examples  of  Ectobia  livida^  pcmzeriy  and 
lapponica^  from  various  localities  in  the  South  of  England 
(1898-9),  were  presented  by  the  captor,  W.  J.  Ashdown,  Esq. 
The  specimens  are  accompanied  by  excellent  data. 

A  fine  set  ol  Ectobia  livida  (of  which  8  are  catalogued)  from 
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Dawlish  (July,  1906),  were  presented  by  the  captor,  Mr.  A.  H. 
HamiTi. 

One  Ectobia  panzeri,  taken  at  St.  Helens,  Isle  of  Wight 
(Aug.,  1906),  was  presented  by  the  captor,  Mr.  W.  Holland. 

One  larval  Ectobia  livida,  taken  at  Horsell,  near  Woking, 
was  presented  by  the  captor,  Commander  J.  J.  Walker,  R.N., 
Hon.  M.A.,  F.E.S. 

Five  Ectobia  lapponica^  from  the  New  Forest  (1905),  were 
presented  by  the  captor,  Commander  J.  J.  Walker.  Of  these 
specimens  %  have  been  added  to  the  British,  3  to  the  general 
collection. 

Eight  examples  of  the  beetle,  Laemosthenes  complanatus^ 
recently  added  to  the  British  list  (Ent.  Monthly  Mag.,  19011, 
p.  ai6),  from  Queenborough,  Kent  (Aug.,  1906),  were  pre- 
sented by  the  captor.  Commander  J.  J.  Walker.  Of  these  7 
have  been  catalogued. 

An  example  of  Fossorial  Hynienopteron,  Oxybelus  uniglumisy 
with  its  Dipterous  prey,  Lasiops  sp.  (?)  ctenoctema^  (J,  from 
Chobham,  Surrey  (July,  1906),  was  presented  by  the  captor, 
Rev.  F.  D.  Morice,  M.A.,  Queen's  College,  Oxford. 

A  useful  set  of  Lepidoptera  from  the  North  of  England 
(1900-4)  were  presented  by  the  captor,  H.  A.  Beadle,  Esq. 
Sixty  specimens  (34  catalogued)  were  from  Keswick,  i  from 
Witherslack,  N.  Lancashire,  and  5  (examples  of  Agrotis 
suffusa  and  A.  saucia)  from  the  Isle  of  Man.  The  Hope 
Collections  are  weak  in  specimens  from  this  part  of  the  British 
Islands,  and  the  collection  is  correspondingly  valuable. 

Six  Diptera  from  Dunmall,  Co.  Waterford  (Aug.,  1906), 
were  presented  by  the  captor,  R.  She) ford,  Esq.,  M.A., 
F.L.S.,  F.E.S. 

An  example  of  the  Saw-fly,  Tenthredo  livida  ? ,  devouring 
the  female  of  another  species  of  Saw-fly,  Strongylogaster 
cingulatus^  was  presented  by  the  captor.  Col.  J.  W.  Yerbury, 
F.L.S.,  F.E.S.  The  specimens  were  taken  at  Porthcawl, 
S.  Wales  (June,  1906). 

One  hundred  and  thirty-seven  Coleoptera  from  Porthcawl, 
S.  Wales  (May-July,  1906),  i  from  Nairn  (Aug.,  1905),  and 
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1  from  Studland,  Dorset  (Aug.,  1906),  were  presented  by  the 
captor,  Col.  J.  W.  Yerbury. 

A  set  of  British  insects  of  various  Orders,  chiefly  Coleoptera, 
from  Mortehoe,  N.  Devon  (1906),  and  a  few  from  Streatley 
(July,  1906),  were  presented  by  the  captor,  G.  B.  Longstaff, 
Esq.,  D.M.,  New  College.  138  specimens  were  catalogued 
for  a  permanent  place  in  the  collection,  and  many  others 
added.  The  series  includes  a  set  of  bees  and  their  Dip- 
terous mimics,  captured  on  the  same  day,  Aug.  17,  1906, 
at  Mortehoe. 

In  addition  to  the  above,  Dr.  Longstaff  presented  2 
female  specimens  of  the  Asilid  fly,  Philoiiicus  albkeps^  from 
the  Woolacombe  sand-hills,  N.  Devon,  one  (Aug.  24,  19C6) 
devouring  a  fly  of  the  genus  Sarcophaga,  probably  S.  carnaria^ 
the  other  (S^pt.  25,  1906)  the  Syrphid  fly,  5.  coroUae. 

Eleven  hundred  and  sixty-nine  insects  with  admirable  data 
were  presented  by  H.  St.  J.  K.  Donisthorpe,  Esq.,  F.Z.S., 
F.E.S.  Of  these  no  less  than  1,050  specimens  are  accessions 
to  the  collection  of  British  Coleoptera.  The  remainder  consist 
of  Hymenoptera,  Rhynchota,  a  few  insects  of  other  Orders, 
and  additions  to  the  bionomic  series.  The  latter  includes  a  set 
of  13  yellow-banded  Hymenoptera,  Diptera  and  Coleoptera 
captured  together  on  meadow-sweet  at  Matley  Bog,  New 
Forest  (July  6,  1905),  and  a  similar  group  of  15  Hymenoptera 
and  Diptera  taken  together  on  hog-weed  at  Battle,  near 
Hastings  (Aug.  6,  1905).  Another  interesting  accession  to 
the  bionomic  series  is  a  specimen  of  the  beetle  Cassida  viridis 
with  a  piece  taken  out  of  the  left  elytron,  probably  the  work 
of  an  enemy.  The  specimen  was  captured  at  Micklesham, 
Surrey  (May  29,  1905).  The  donation  also  includes  an 
example  of  the  Phytophagous  beetle,  Timarcha  violaceo-nigra^ 
of  which  the  second  leg  on  the  left  side  had  been  removed, 
probably  by  an  enemy.  The  specimen  was  taken  at  Deal 
(April,  1906). 

The  Hope  Library. 

Miss  Bellamy  had  made  considerable  progress  with  the 
card  catalogue  when,  under  doctor's  orders  in  the  autumn, 
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the  work  had  to  be  temporarily  stopped.  Miss  Shelford  has 
now  kindly  undertaken  to  continue  this  much-needed  work 
until  Miss  Bellamy  is  able  again  to  undertake  it. 

The  portion  of  the  card  catalogue  already  completed  is  of 
the  greatest  value,  and  is  continually  consulted. 

A  certain  amount  of  binding  has  been  done,  but  almost 
exclusively  of  accessions,  and  practically  nothing  to  overtake 
the  vast  arrears.  A-  considerable  sum  of  money  ought  to 
be  spent  in  securing  the  older  part  of  the  Library  from 
injury. 

A  very  interesting  and  somewhat  amusing  letter  from  the 
founder  of  the  Hope  Chair  was  found  among  the  correspond- 
ence of  the  late  Rev.  H.  Adair  Pickard,  M.A.,  Christ  Church, 
and  kindly  presented  to  the  Hope  Department  by  Mrs.  Adair 
Pickard.  It  was  written  Feb.  27,  1857,  from  Nice,  to  the 
President  of  the  "  Oxford  University  Entomological  Society," 
the  Rev.  H.  Adair  Pickard. 

Two  minute  books  of  the  "  Oxford  University  Entomo- 
logical Society"  exist  in  the  Hope  Department  Library. 
The  meeting  first  recorded  is  dated  June  i,  i85[8].  An 
injury  to  the  page  has  obliterated  the  fourth  figure  of  the 
year,  but  as  the  next  meeting  was  held  Nov.  a,  1858,  there 
can  be  no  reasonable  doubt  about  the  date.  Inasmuch  as 
"  the  minutes  of  the  last  meeting  "  were  read  and  confirmed 
on  June  ist,  it  is  evident  that  earlier  minutes  at  one  time 
existed.  The  Society  continued  to  exist  as  late  as  187a, 
when  the  last  unconfirmed  minutes  appear  under  the  date 
May  a.  Professor  Westwood  had  then  been  President  for 
many  years.  "After  some  conversation  about  the  prospects  of 
the  Society  and  summer  excursions,  the  meeting  adjourned," 
and  apparently  never  re-assembled. 

The  circumstances  under  which  the  Entomological  Society 
of  Stockholm  presented  its  Entomologisk  Tidskrift  up  to  date, 
together  with  arrears  from  1893,  and  the  German  Entomo- 
logical Society  its  Deutsche  Entomologische  Zeitschrift,  for  the 
same  i>criod,  have  already  been  explained. 

The  Boston  Society  of  Natural  History  and  the  Bombay 
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Natural  History  Society  presented  their  publications  for  the 
year  1906. 

The  volumes  of  the  "  Novitates  Zoologicae  "  of  the  Tring 
Zoological  Museum,  published  in  the  year  1906,  were  pre- 
sented by  the  Hon.  Walter  Rothschild,  Ph.D.,  M.P. 

The  publications  of  the  Soci^t^  Entomologique  de  France 
for  1906,  and  of  the  Soci^t^  Entomologique  de  Belgique  for 
1906,  together  with  the  Jubilee  number  of  the  Memoires,  the 
publications  of  the  Linnean  Society  for  1906,  and  the  Trans- 
actions of  the  Entomological  Society  of  London  for  1906  were 
presented  by  the  Professor,  and  a  bound  second  set  of  the 
latter  for  1905  by  G.  A.  James  Rothney,  Esq,  F.E.S.,  in 
continuation  of  his  generous  gift  in  1904, 

The  following  Reports,  &c,  were  presented : — 

Bristol  University  Collie:  Report  of  Council  for  I903-4, 

Cambridge  University:  Fortieth  Annual  Report,  for  1905, 
of  the  Museum  and  Lecture-rooms  Syndicate.  Papers  on  thp 
collections  of  Arthropoda  made  by  the  Skeat  Expedition  to 
the  Malay  Peninsula,  by  N.  Annandale,  P.  Cameron,  F.  F. 
Laidlaw,  W.  F.  Lanchester,  E.  Simon,  and  F.  G.  Sinclair, 
were  presented  by  the  Superintendent  of  the  University 
Museum  of  Zoology,  Cambridge. 

Cornell  University :  College  of  Agriculture,  Bulletins  233-5, 
by  M.  V.  Slingerland,  Esq. 

Ottawa:  Report  of  Government  Experimental  Farms  for 
1903-4,  including  the  Director's  Report  of  Central  Experi- 
mental Farm,  Ottawa,  and  of  the  Canadian  Department  of 
Agriculture :  also  two  memoirs  by  the  Director,  Dr.  W, 
Saunders. 

Owens  College:  The  Report  of  the  Manchester  Museum 
for  1905-6. 

The  Radcliffe  Library :  The  Catalogue  of  Books  added  to 
the  Library,  1905. 

Sarawak  Museum  :  The  Report  for  1905. 

Agricultural  Experimental  Stations  of  the  Colorado  Agric. 
Coll.  (Bull.  9.^,  1904),  and  of  Fort  Collins,  Colorado  (Bulletins 
20,  21,  1903-4). 
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Otago  University  Museum:  Report  for  1905-6. 

Indian  Museum,  Calcutta  :  Report  for  1905-6. 

Cairo  Zoological  Gardens :  Report  on  Mission  to  Europe, 
1906. 

Marine  Biological  Association  for  the  West  of  Scotland  : 
Report  for  1905. 

Kew  Bulletin :  The  wild  fauna  and  flora  of  the  Botanic 
Gardens,  1906. 

Ashmolean  Natural  History  Society :  Report  for  1905. 

Rhynchota,  vols,  ii  (7,  parts)  and  iii,  by  W.  L.  Distant, 
F.E.S.,  and  Cerambycidae,  vol.  i,  by  C.  J-  Gahan,  M.A., 
F.E.S.,  both  of  the  Fauna  of  British  India  Series,  were  pre- 
sented by  the  Secretary  of  State  for  India  in  Council. 

Fasciculi  Malayenses:  Zoology,  Pt.  Ill,  was  presented  by 
the  editors.  Dr.  Nelson  Annandale,  D.Sc.  Edinb.,  B.A.,  Balliol 
College,  and  H.  C.  Robinson,  Esq. 

The  Trustees  of  the  British  Museum  presented  a  Synony- 
mic Catalogue  of  Homoptera,  Pt.  I,  Cicadidae,  by  W.  L. 
Distant,  F.E.S. 

The  Director  of  the  Cold  Spring  Harbor  Station  for  Ex- 
perimental Evolution,  Dr.  C.  B.  Davenport,  presented  tlie 
Report  for  1906,  and  three  memoirs  by  himself  and  one  by 
H.  E.  Walter,  Esq. 

Mem.  Soc.  Espan.  Hist.  Nat.,  parts  of  vols,  i-iii,  and 
Bol.  Soc.  Espan.  Hist.  Nat.,  parts  of  vols,  iv  and  v,  were 
presented  by  Malcolm  Burr,  Esq.,  B.A.,  F.G.S.,  F.L.S.,  F.E.S., 
New  College. 

Rend.  R.  Accad.  Sci.  Istit.  Bologna,  Fasc.  1-4,  vol.  ix 
(1904-5).  Mem.  R.  Accad.  Sci.  Istit.  Bologna,  Ser.  VI,  vol.  ii. 
Presented  by  Sir  John  Evans,  K.C.B.,  Hon.  D.C.L.,  F.R.S. 

The  "Naturalist's  Monthly,"  vol.  i,  nos.  1-6,  1887,  was 
presented  by  J.  L.  Myres,  M.A.,  Christ  Church. 

Smithsonian  Institution  (United  States  National  Museum) 
Report  for  1904-6.  Part  2  of  the  1886  Report  was  pre- 
sented by  the  University  Observatory,  thus  filling  a  gap  in 
the  Department  series. 

The    Smithsonian    Institution    (United    States    National 
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Mjuseum,  Washington)  also  presented  valuable  memoirs  by 
the  following  writers: — ^James  A.  G.  Rehn,  Esq.  (four 
memoirs);  Miss  Harriet  Richardson;  August  Busck,  Esq.; 
E.  A.  Klages,  Esq.  ;  Alexander  D.  MacGillivray,  Esq, ; 
A.  M.  Banta,  Esq.  and  W.  L.  M^'Atee,  Esq. ;  W.  Schaus, 
Esq.,  F.Z.S..  F.E.S. ;  W.  H.  Ashmead,  Esq. ;  A.  N.  Caudell, 
Esq. ;  W.  Warren,  Esq. ;  L.  Bruner,  Esq. ;  A.  E.  Ortmann, 
Esq.  In  addition  to  the  above  memoirs  the  Smithsonian 
Institution  presented  the  valuable  Catalogue  of  North 
American  Diptera,  by  J.  M.  Aldrich,  Esq. 

The  following  fifteen  authors  have  kindly  presented  long 
series  of  their  valuable  publications  to  the  Hope  Library : — 

Eight  memoirs  (one  in  conjunction  with  P.  C.  Wroughton, 
Esq.)  were  presented  by  Nelson  Annandale,  Esq.,  D.Sc 
Edinburgh,  B.A.,  Balliol  College,  Deputy  Superintendent  of 
the  Indian  Museum,  Calcutta. 

Twelve  memoirs  on  Lepidoptera  were  presented  by  George 
T.  Bethune-Baker,  Esq.,  F.L.S.,  F.E.S. 

Twenty-six  memoirs  on  Coleoptera,  chiefly  Ltuanidae  (one 
in  conjunction  with  Monsieur  Ch.  AUuard)  were  presented 
by  Monsieur  H.  Boileau. 

Nine  memoirs  upon  the  Malacoderm  Coleoptera  were  pre- 
sented by  Monsieur  Jules  Bourgeois. 

Eighteen  memoir^  upon  Orthoptera  were  presented  by 
Sefior  Don  Ignacio  Bolivar. 

Fifteen  memoirs  upon  Orthoptera  were  presented  by 
Malcolm  Burr,  Esq.,  B.A.,  F.G.S.,  F.L.S.,  F.E.S. 

Ten  memoirs  upon  Hymenoptera  were  presented  by 
Monsieur  le  Vicomte  R.  du  Buysson,  together  with  memoirs 
on  the  same  Order  by  Rev.  T.  A.  Marshall,  Dr.  T.  D.  A. 
Cockerell,  Monsieur  J.  Vachal,  Monsieur  Ernest  Andr^,  Pastor 
F.  W.  Konow  and  Monsieur  J.  Perez. 

Twenty-eight  memoirs  on  Orthoptera  (one  in  conjunction 
with  Dr.  Harrison  G.  Dyar)  were  presented  by  Dr.  A.  N. 
Caudell,  of  Washington. 

Fifty-seven  memoirs  were  presented  by  Dr.  T.  A.  Chapman, 
D.M.,  F.Z.S.,  F.E.S. 
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Twenty-two  memoirs  on  Orthoptera  were  presented  by 
Dr.  Achille  Griffini,  of  Genoa. 

Nine  memoirs  upon  Coleoptera  (Bostrychidae)  were  pre- 
sented by  Monsieur  P.  Lesne,  of  Paris. 

Thirty-eight  memoirs  on  Orthoptera  (two  in  conjunction 
with  M.  Hebard)  were  presented  by  J.  A.  Rehn,  Esq.,  of 
Philadelphia. 

Fifteen  memoirs  on  Australian  insects,  chiefly  Orthoptera, 
were  presented  by  J.  G.  O.  Tepper,  Esq.,  F.L.S.,  of  Adelaide. 

Eight  memoirs  on  Orthoptera  were  presented  by  Dr.  E, 
Giglio-Tos,  of  Florence, 

Eight  papers  on  ants  were  presented  by  Professor  W. 
Morton  Wheeler,  of  the  American  Museum  of  Natural 
History,  New  York. 

Miss  J.  Buckton  presented  original  drawings  of  the  Mcm^ 
bracidae  by  her  father,  the  late  Dr.  G.  B.  Buckton,  F.R.S., 
together  with  one  memoir  by  him. 

Memoirs  by  Professor  E.  S.  Morse,  G.  C.  Champion,  Esq., 
and  Dr.  T.  A.  Chapman  were  presented  by  the  Professor. 

A  memoir  by  Roland  Trimen,  Esq.,  F.R.S.,  &c.,  on  South 
African  butterflies  collected  by  the  donor,  was  presented  by 
F.  C.  Selous,  Esq. 

The  Dynamics  of  Living  Matter,  Columbia  University 
Biological  Series,  by  Professor  Jacques  Loeb,  was  presented 
by  the  author. 

The  fine  monograph,  Biologische  Untersuchungen  in  Trans- 
kaspien,  St.  Petersburg,  1906,  was  presented  by  the  author. 
Dr.  V.  Faussek. 

The  Source  of  the  Blue  Nile,  London,  1905,  was  presented 
by  the  author,  A.  J.  Hayes,  Esq.,  L.S.A.,  of  Suez. 

The  Lepidoptera  of  Dorsetshire,  1886,  by  the  late  C.  W, 
Dale,  was  presented  by  Commander  J.  J.  Walker,  together 
with  two  of  his  own  memoirs. 

The  valuable  monograph,  Spolia  Hymenopterologica,  Pa- 
derborn,  1906,  was  presented  by  the  author.  Dr.  Albert  Schulz, 
together  with  three  memoirs  on  Trigonalidae. 

A    memoir   on   the    Tettigidae   of   Ceylon,  by  Dr.  J.   L. 
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Hancock,  M.D.,  of  Chicago,  was  presented  by  the  Colombo 
Museum,  Ceylon. 

An  important  monograph  on  the  Chelonethi  of  Siam, 
Copenhagen,  1906,  was  presented  by  the  author,  Dr.  C.  J. 
With,  of  Copenhagen. 

The  Butterfly  Hunters  in  the  Carribees,  by  E.  Murray- 
Aaron,  was  presented  by  Dr.  G.  B.  Longstaff,  D,M.,  New 
College,  together  with  a  memoir  by  A.  Pictet,  Esq. 

Professor  R.  Meldola,  F.R.S.,  presented  four  volumes  of 
separata  on  Insects.  The  great  majority  of  these  are  now 
old  and  extremely  difficult  or  even  impossible  to  get,  so  that 
the  gift  is  of  the  utmost  value  to  the  Library. 

Colonel  J.  W.  Yerbury,  F.L.S.,  F.E.S.,  presented  a  volume 
of  separata  on  Oriental  Insects,  chiefly  Lepidoptera,  by  various 
authors,  together  with  Butterflies  of  India,  by  Marshall  and 
de  Nic^ville,  vols,  i  and  ii.  The  same  kind  donor  had  pre- 
sented the  third  volume  at  an  earlier,  date. 

The  Catalogue  of  Anthribidae,  by  Monsieur  A.  Boire,  of 
Brussels,  was  presented  by  Dr.  Karl  Jordan. 

The  great  increase  in  the  literature  of  Orthoptera  in  the 
Department  Library  is  due  to  the  researches  and  the  special 
efforts  of  R.  Shelford,  Esq.,  M.A.,  Emmanuel  College,  Cam- 
bridge, F.L.S.,  F.E.S.  The  knowledge  of  the  work  going  on 
in  the  Department,  and  the  receipt  of  separata  of  Mr.  Shel- 
ford*s  researches,  together  with  his  letters,  have  combined  to 
•  produce  the  donations  of  literature  dealing  with  the  Ortho- 
ptera, acknowledged  in  this  Report  In  addition  to  this  valu- 
able help,  Mr.  Shelford  has  presented  two  of  his  own  papers, 
together  with  memoirs  on  various  insect  Orders  and  insect 
economics  by  the  following  authors: — Dr.  Y.  Sjostedt,  of 
Stockholm ;  Herr  F.  Meunier,  of  Brussels ;  A.D.  Hopkins,  Esq. ; 
W.  E.  Hinds,  Esq. ;  L.J.  Webb,  Esq. ;  C.  Stii  (five  memoirs) ; 
Dr.  C.  F.  Adams  (two  memoirs) ;  A.  F.  Burgess,  Esq. 

Original  papers  have  also  been  presented  by  the  following 
authors :  Dr.  N.  v.  Adelung,  of  St.  Petersburg  (three  memoirs); 
H.G.Barber, Esq.;  Professor T.  Hudson  Beare,  B.Sc.,F.R.S.E., 
F.E.S.   (two    memoirs) ;     H.    Rowland-Brown,    Esq ,    M.A , 
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F.E  S ,  University  College ;  Merritt  Cary,  Esq. ;  Mabel 
Colcord  ;  F.  J.  Cole,  Esq.,  B.Sc.,  Jesus  College;  Professor 
Arthur  Dendy,  F.L.S. ;  Monsieur  Jules  Desneux  ;  F.  P.  Dodd, 
Esq.,  F.E.S. ;  H.  St.  J.  K.  Donisthorpe,  Esq.,  F.Z.S.,  F.E.S. ; 
Hamilton  H  Druce,  Esq.,  F.Z.S.,  F.E.S. ;  Herbert  Druce, 
Esq ,  F.L.S.,  F.Z.S.,  F.E.S.  (three  memoirs) ;  Dr.  Harrison  G. 
Dyar,  of  Washington ;  H.  F.  Fernald,  Esq. ;  Philip  B.  Hadley, 
Esq.  (two  memoirs);  Miss  Ruth  Harrison,  Lady  Margaret 
Hall,  Oxford ;  Herbert  E  Walter,  Esq. ;  Dr.  Walther  Horn, 
D.M.,  of  Berlin  (three  memoirs);  Dr.  L.  O.  Howard,  of 
Washington  (two  memoirs) ;  Dr.  W.  E.  Hoyle,  M.A.,  D.Sc, 
Christ  Church ;  Martin  Jacoby,  Esq.,  F.E.S. ;  Guy  A.  K. 
Marshall,  Esq.,  F.Z.S.,  F.E  S.  (two  copies  of  his  memoir  in 
P.  Z.  S.,  1906);  W.  S.  Marshall,  Esq.  (three  memoirs,  one  in 
conjunction  with  P.  H.  Dernchl  and  one  with  C.  T.  Vorhies) ; 
Isabel  McCracken ;    F.  Merrifield,   Esq.,   F.E.S. ;    Professor 

E.  A.  Minchin,  M.A.,  Keble  College  (in  conjunction  with 
Lieut.  Gray  and  Lieut.  F.  Tulloch,  R.A.M.C.) ;  G.  T.  Porritt, 
Esq.,  F.L.S.,  F.E.S. ;  J.  G.  Sanders,  Esq.,  of  Washington  ; 
Edward  Saunders,  Esq.,  F.R.S.,  F.L.S.,  F.E.S. ;  C.  SchaefiTer, 
Esq.;  Dr.  Seidlitz  ;  Miss  E.  M.  Sharpe;  A.  E.  Shipley,  Esq., 
M.A.,  F.R.S.,  F.Z.S.,  Christ's  College,  Cambridge  (two 
memoirs);  E.  J.  B.  Sopp,  Esq.,  F.R.Met.S.,  F.E.S.;  R.  S. 
Standen,  Esq.,  F.L.S.,  F.E.S. ;  Rev.  T.  R.  R.  Stebbing,  M.A., 
F.R.S.,  F.L.S.,  Worcester  College  (two  memoirs) ;  Mark  L. 
Sykes,  Esq. ;  Dr.  K.  Toyama  (two  memoirs) ;  Roland  Trimen, 
Esq.,  Hon.  M.A.,  F.R.S.,  F.L.S.,  F.E.S.  (two  memoirs) ;  Lieut. 

F.  Tulloch,  R.A.M.C. ;  G.  H.  Verrall,  Esq.,  F.E.S. 

Purchases. 

The  following  publications  of  the  year  1906  were  purchased 
for  the  Department : — The  parts  of  Barrett's  "  British  Lepi- 
doptera,"  the  Ray  Society  volume,  the  volume  of  the 
Zoological  Record,  the  numbers  of  the  "  Entomologist  s 
Monthly  Magazine/'  the  "Entomologist,"  and  the  "Ento- 
mologist's Record." 

In  addition  to  the  above— the  normal  expenditure  for  many 
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years  — the  following  purchases  were  made: — C.  Brunner 
von  Wattenwyl,  **Neue  Phaneropteriden,*' 1878;  "Prodromus 
der  Europaischen  Orthopteren,"  1882;  "Systeme  de  Gryl- 
lides  ;  *'  "  Revision  du  Systeme  des  Orthopteres  et  description 
d'esp.  rapport^es,  par  M.  Leonard  F^a,"  1893;  "On  the 
Orthoptera  of  the  Sandwich  Islands,"  1895  ;  "On  the  Ortho- 
ptera  of  the  Island  of  Grenada,  West  Indies,"  1893  ;  Brunner 
von  Wattenwyl  and  Prof.  J.  Redtenbacher  ;  "On  the  Ortho- 
ptera of  the  Island  of  St.  Vincent,  W.  Indies,"  1892.  H. 
Borg,  "  Blattodeen  aus  Kamerun,"  1902 ;  Henri  de  Saussure, 
"  Revision  de  la  tribu  des  Heterogamiens  orthopteres  de  la 
fam.  de  Blattides,"  1893;  "Revision  des  Panesthiens  et  de 
celle  des  Epilampriens  orthop.  de  la  fam.  de  Blattides,"  1895 ; 
L.  Fairmaire,  "  Col^optires,"  Hist.  Nat.  France,  Pt.  8  ;  A.  de 
Bormans  and  H.  Krauss,  "Forficulidae  and  Hemimeridae;" 
F.  Lowe,  "  Catalogue  of  Lepidoptera,**  vol.  i,  Pt.  I,  1904. 

E.  B.  POULTON. 
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Beport  of  the  Hope  Professor  of  Zoology,  1907. 

The  donations  described  in  the  later  pages  of  this  Report^ 
and  the  work  recorded  in  its  earlier  part,  show  that  the  year 
1907  was  a  very  active  one.  The  necessity  for  increased 
space  becomes  more  pressing  with  each  fresh  donation  re- 
ceived and  each  rearrangement  effected. 

It  has  been  a  great  pleasure  to  welcome  the  return  of 
Mr.  Roland  Trimen,  Hon.  M.A.,  F.R.S.,  to  Oxford.  The 
University  Collections  are  now  so  rich  in  Ethiopian  butter- 
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flies  that  his  unique  knowledge  will  be  of  the  greatest  assis- 
tance in  the  attempt  to  solve  the  most  difficult  problems 
presented  by  this  deeply  interesting  zoological  province. 

I.  Lectures  on  Bionomics  as  part  of  the  Honours  Course 

for  the  Final  Examination  in  Zoology. 
Professor  G.  C.  Bourne  suggested  that  the  Hope  Professor 
should  take  part  in  the  teaching  for  the  Final  Honours 
Examination  in  Zoology  by  delivering  a  short  course  of 
lectures  illustrated  by  examples  from  the  Hope  Collections. 
The  first  course  was  given  to  the  Honour  students  in  the 
Summer  Term  of  last  year.  It  is  hoped  that  when  the 
second  is  delivered  in  the  summer  of  1909,  the  difficulties 
due  to  want  of  space  may  have  been  overcome.  It  has  been 
a  great  pleasure  to  show  and  explain  the  bionomic  collections, 
which  are  much  studied  by  non-resident  naturalists  and  by 
a  few  Oxford  investigators,  to  the  Honour  students  in  Zoology, 
and  to  know  that  the  subject,  which  can  be  better  studied 
here  than  in  any  other  centre,  will  now  take  its  place  as  part 
of  the  Honours  Course. 

2.  Financial  Gifts  and  Grants  to  the  Department, 
The  sum  of  ;^i78  10^.  was  spent  on  cabinets  during  the 
year,  a  set  of  ten  cabinets  containing  200  interchangeable 
drawers  of  the  Department  pattern  being  received,  and  im- 
provements effected  in  the  drawers  of  an  old  type  of  cabinet. 
Another  set  of  ten  similar  cabinets  is  in  course  of  construction. 
Towards  the  expense  of  cabinets  the  Department  received 
during  the  year  ;^ioo  from  the  Common  University  Fund 
and  ;tioo  from  the  Professor.  The  latter  also  contributed 
£^0  for  expenses  upon  the  collection  of  Pierinae^  while 
Dr.  G.  B.  Longstaff  generously  renewed  the  valuable  grant 
for  defraying  the  expense  of  an  extra  assistant 

3.    Work  done  by  the  Staff. 
Mr.  Shelford's  work  on  the  Orthoptera  and  Dr.  Dixey's  on 
the  Pierinae  are  described   in  the  following  sections.      An 
account  of    Commander   Walker's   kind    help    is   given    in 
Section  6. 


Digitized  by 


Google 


27 

Mr.  Holland's  time  was  principally  occupied  during  the 
past  year  upon  the  large  collection  of  Coleoptera.  Several 
groups  of  this  important  collection  have  been  arranged  by 
him  in  the  cabinets  purchased  from  the  trustees  of  the  late 
Mr.  Alexander  Fry.  All  the  specimens  belonging  to  these 
groups  in  the  Miers  Collection,  together  with  the  whole 
Tylden  Collection  of  Curculionidae,  have  received  printed 
labels  with  the  fullest  ascertainable  data,  and  have  been  added 
to  the  General  Collection.  The  specialist  can  now  study  this 
material  in  one  comprehensive  collection,  in  which  the  speci- 
mens are  so  arranged  that  they  can  be  examined  and  moved 
without  danger  to  themselves  or  those  around  them.  Omitting 
smaller  groups,  the  Scarabaeidae  have  been  arranged  in  1 80 
drawers,  the  Heteromera  in  81,  the  Curculionidae  in  102,  the 
Elateridae  in  24,  the  Malacoderms  in  24,  the  CUridae  in  10. 
In  addition  to  the  above,  the  Anthribidae^  arranged  in  genera 
and  in  large  part  specifically  named  by  Dr.  Karl  Jordan  of 
the  Tring  Zoological  Museum,  have  been  arranged  by  Mr. 
Holland  in  13  drawers.  Dr.  Jordan's  determinations  have 
been  printed  or  written  and  affixed  to  each  individual  speci- 
men by  Mr.  J.  Collins,  who  also  undertook  the  labelling  of 
the  Miers  and  Tylden  Coleoptera. 

Mr.  A.  H.  Hamm  has  been  chiefly  occupied  with  the  large 
collection  of  insects  made  in  South  Africa,  &c.,  in  1905  by 
Dr.  G.  B.  Longstaff,  Dr.  F.  A.  Dixey,  the  Professor,  and 
many  others.  A  full  account  of  this  great  accession  will  be 
found  in  the  account  of  the  1905  accessions  in  the  later  pages 
of  this  Report  Much  of  Mr.  Hamm's  time  was  also  spent  in 
setting,  and  printing  labels  for  Dr.  G.  B.  Longstaff's  West  Indian 
and  South  American  collections  made  in  1906  and  1907,  and 
in  resetting  the  old  specimens  in  the  General  Collection  of 
butterflies.  Mr.  Hamm  also  devoted  considerable  attention 
to  the  British  Diptera  and  also  to  certain  sections  of  the 
General  Collection  of  this  Order. 

In  addition  to  work  upon  the  Coleoptera  arranged  by 
Mr.  Holland,  Mr.  J.  Collins  arranged  nearly  the  whole  of  the 
Carabidae  of  the  British  Collection,  and  labelled  and  in  large 
part  printed  labels  for  the  accessions  acknowledged  in  this 
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Report.  By  far  the  lai^est  separate  piece  of  work  was  that 
involved  in  labelling  Mrs.  Bazett's  great  collection  of  nearly 
7,000  British  Micro-lepidoptera. 

4.   JVork  on  the  Collections  of  OrthopUra. 

The  following  report  has  been  written  by  Mr.  R.  Shelford, 
M.A.,  F.L.S.,  F.E.S.  :— 

Work  on  the  collection  of  Blattidae  has  been  continued 
steadily  throughout  the  year,  and  has  resulted  in  the  prepara- 
tion of  eight  memoirs,  some  of  which  are  still  in  the  press. 
Those  which  appeared  in  1907  will  be  found  in  the  list  of 
published  papers  in  Section  10.  As  a  consequence  of  the 
growing  importance  of  the  collection  of  Blattidae  in  this 
Museum,  applications  for  assistance  in  determining  the  collec- 
tions of  these  insects  in  other  Museums  are  continually  being 
received,  and  collections  have  been  sent  for  identification  from 
the  following  Museums : — Brussels,  Berlin,  Deutsche  Enlomo- 
logische  National  Museum  (Berlin),  Genoa,  Hamburg,  Madrid, 
Melbourne,  Paris,  Stockholm,  and  Wiesbaden.  As  duplicates 
from  collections  sent  for  determination  are  invariably  presented 
to  this  Museum  in  return  for  the  labour  expended  on  working 
them  out,  the  increase  in  size  and  importance  of  the  Hope 
Collection  of  Blattidae  is  bound  to  become  very  considerable 
in  a  comparatively  short  period  of  time.  To  take  one  example, 
Dr.  Sjostedt,  of  Stockholm,  presented  from  the  collection  made 
by  him  on  Mount  Kilimanjaro  over  50  specimens  represent- 
ing 17  species  and  including  8  co-types ;  other  important 
additions  are  noted  in  another  part  of  this  Report  Con- 
siderable attention  has  been  paid  to  the  accurate  determina- 
tion of  the  species  represented  in  the  Hope  Collection,  and 
for  this  purpose  type  specimens  have  been  borrowed  from 
other  Museums.  Professor  Baldwin  Spencer,  F.R.S.,  of  Mel- 
bourne, Dr.  Carl,  of  Geneva,  Dr.  R.  Gestro,  of  Genoa,  and  Dr. 
G.  W.  Miiller,  of  Greifswald,  have  been  extremely  obliging  in  the 
matter  of  lending  types  for  purposes  of  study  and  comparison, 
whilst  Dr.  Kuhlgatz,  of  Berh'n,  and  Dr.  Holdhaus,  of  Vienna, 
have  been  most  courteous  in  rendering  all  assistance  possible 
by  kindly  comparing  specimens  with   types   too   fragile  or 
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too  precious  for  transmission  by  post.  A  visit  was  paid  in 
September  to  Denmark  aiid  Sweden  in  order  to  study  the 
collections  of  De  Geer,  Thunberg,  Fabricius,  and  St&l  in  the 
Copenhagen,  Stockholm,  and  Upsala  Museums.  A  memoir 
on  the  Blattidae  in  these  classic  collections  is  now  in  the 
press. 

A  few  species  of  Blattidae  in  the  collection  of  the  British 
Museum  were  determined  and  the  new  species  described ; 
co-types  of  4  species  being  presented  to  the  Hope  Collection. 
The  co-types  of  7  new  species  were  presented  by  the  Paris 
Museum. 

Dr.  R.  Klebs,  of  Konigsberg,  has  sent  for  determination 
a  large  collection  of  cockroaches  enclosed  in  amber,  from  the 
celebrated  deposits  of  Lower  Oligocene  age  in  Eastern  Prussia. 
Very  little  has  been  written  on  the  insect  fauna  of  this  geo- 
logical period  since  the  appearance  of  Berendt's  and  Germar's 
great  memoir  Die  Bernsteinfauna  in  1845.  Dr.  Klebs*  col- 
lection shows  that  considerable  additions  must  be  made  to 
the  list  of  Oligocene  Blattidae  \  and  a  comparison  between 
the  recent  and  the  fossil  genera  is  bound  to  yield  results  of 
considerable  interest.  A  memoir  on  the  group  is  now  in 
course  of  preparation,  and  Dr.  Klebs  has  kindly  promised  to 
present  duplicates  to  the  Hope  Collection. 

The  appearance  of  two  parts  of  the  long-expected  memoir 
on  the  Phasmidae^  by  the  veteran  orthopterist,  Hofrath  C. 
Brunner  von  Wattenwyl  and  Dr.  Jos.  Redtenbacher,  enabled 
a  much-needed  rearrangement  of  the  Hope  Collection  of 
these  insects  to  be  commenced.  One  of  the  two  sections 
into  which  the  family  is  divided,  Phasmidae  Areolatae^  has 
now  been  arranged.  It  occupies  27  cabinet  drawers  and 
comprises  467  specimens,  representing  53  genera  and  133 
species,  and  including  39  types.  As  the  late  Professor  West- 
wood  devoted  much  attention  to  this  family  of  insects,  the 
Hope  Collection  is  an  extremely  important  and  valuable  one. 
It  is  hoped  that  the  rest  of  the  Phasmidae  will  be  in  order  by 
the  end  of  1908. 

Dr.  J.  L.  Hancock,  of  Chicago,  returned  during  the  course 
of  the  year  the  Tetriginae  entrusted  to  him  for  determination. 
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The  entire  collection  of  these  obscure  little  grasshoppers  has 
now  been  arranged,  and  occupies  9  cabinet  drawers :  it  com- 
prises 835  specimens,  representing  $2  genera  and  176  species: 
there  are  35  type-specimens.  A  certain  proportion  of  the 
species  still  await  identification  and  will  shortly  be  sent  to 
Dr.  Hancock. 

5.   Work  on  the  Collection  of  Pierinae. 

Dr.  F.  A.  Dixey  completed  the  working  out  of  the  material 
resulting  from  Mr.  G.  A.  K.  Marshall's  experiments  on  the 
effect  of  artificial  conditions  on  seasonally  dimorphic  species. 
The  final  results  were  communicated  to  the  Entomological 
Society  of  London  on  Feb.  6,  1907.  He  also  devoted  much 
attention  to  the  subject  of  mimicry,  partly  with  a  view  to  the 
Evening  Discourse  delivered  by  him  before  the  British  Asso- 
ciation at  the  Leicester  Meeting  in  August  (published  in 
Nature^  vol.  Ixxvi,  1907,  p.  673).  The  mimetic  relations  of 
African  Pierines  formed  a  special  object  of  study,  and  were 
investigated  in  connexion  with  the  seasonal  and  geographical 
variation  shown  by  the  forms  concerned.  Exhibits  were  pre- 
pared to  illustrate  many  of  the  results  arrived  at ;  some  of 
these  were  shown  at  the  Royal  Society's  Conversaziones  in 
the  summer  of  1907,  and  at  the  Meeting  of  the  British  Asso- 
ciation at  Leicester.  A  part  of  these  and  other  exhibits  will 
remain,  permanently  arranged  as  at  present,  in  the  Hope 
Department.  The  work  of  incorporating  accessions  to  the 
General  Collection  of  Pierines  was  kept  up  to  date,  and  pro- 
gress was  made  in  the  preparation  of  a  treatise  which  will 
deal  comprehensively  with  the  whole  of  this  group, 

6.  Rearrangement  of  the  British  Beetles. 

Early  in  the  year  the  first  great  section  of  the  British 
Coleoptcra,  the  Geodephaga  {Carabidae  and  their  allies)  or 
ground-beetles,  had  been  prepared  for  rearrangement  by  the 
kindness  of  Commander  J.  J.  Walker,  and  by  Mr.  J.  Collins 
working  under  his  directioa  The  older  specimens  had  been 
cleaned  and  remounted,  all  old  labels  being  carefully  pre^ 
served  and  copied,  when  in  the  previous  arrangement  a  single 
label  applied  to  more  than  one  example.     The  recent  acces- 
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sions,  especially  the  fine  series  of  specimens  presented  by  Mr.  H. 
St  J.  Donisthorpe,  had  been  incorporated,  and  the  whole  pro- 
visionally classified.  It  was  felt,  therefore,  that  the  time  had 
come  for  a  new  and  careful  arrangement  to  be  made  in  fresh 
drawers,  and  for  the  addition  of  the  specimens  of  the  splendid 
British  collection  of  Coleoptera  so  generously  presented  by 
Mr.  W.  Holland.  These,  chiefly  presented  in  1901,  have  all 
been  supplied  with  printed  labels  by  Mr.  Holland.  They 
form  a  collection  three  times  as  large  as  the  original  West- 
wood  Collection,  together  with  all  other  additions  made  to  it 
up  to  the  present  time.  The  rearrangement  has  been  carried 
out,  nearly  as  far  as  the  end  of  the  Carabidae^  by  Mr.  J,  Collins. 
It  occupies  at  present  30  drawers,  containing  about  4,400 
specimens. 

Commander  Walker  is  now  continuing  his  kind  help  with 
the  succeeding  groups.  The  Dytiscidae^  nearly  finished  in 
1907,  are  now  ready  for  rearrangement,  while  work  upon  the 
Hydrophilidac  is  far  advanced. 

7.    Work  upon  the  Burchell  Collections, 

Mr.  J.  C.  Moulton,  of  Magdalen  College,  worked  during 
a  large  part  of  the  past  year  upon  the  Brazilian  butterflies 
collected  in  1825-30  by  W.  J.  Burchell.  Kind  help  in  the 
description  of  new  forms  was  afforded  by  Mr.  Roland  Trimen, 
F.R.S.  Colonel  D.  Prain,  F.R.S.,  Director  of  the  Royal 
Gardens,  has  also  courteously  aided  the  work  by  permitting 
the  Professor  to  study  in  Oxford  the  volumes  of  Burchell 
manuscript  in  the  Herbarium  Library  at  Kew. 

8.  Assistaiue  in  working  out  the  Material  of  tlie 
Department, 

Colonel  J.  W.  Yerbury  with  great  kindness  came  to  Oxford 
in  the  Lent  Term  and  worked  at  the  collection  of  Asilidae^ 
incorporating  the  accessions  and  in  some  cases  revising  the 
previous  arrangement.  He  then  arranged  the  Diopsidae^ 
a  peculiar  and  interesting  group  of  flies  much  studied  by 
Professor  Westwood.  The  material  is  now  in  beautiful  order, 
and  the  types  verified  and  clearly  labelled. 
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Dr.  F.  D.  Godman,  D.C.L.,  F.R.S.,  rendered  the  Depart- 
ment great  assistance  by  naming  the  whole  of  the  American 
Hesperidae^  which  were  taken  to  London  and  reset  in  order  to 
facilitate  the  manipulation.  All  of  the  specimens  have  now 
been  returned,  and  the  determinations  affixed  to  every  one. 
The  whole  of  the  Old  World  Hesperidae  were  similarly  taken 
to  London  and  left  with  Mr.  Hamilton  H.  Druce,  F.L.S., 
F.E.S.,  who  is  kindly  working  them  out,  as  he  did  the 
Lycaenidae  of  the  University  Collection.  The  complete  ar- 
rangement of  the  former  group,  containing  so  many  obscure 
and  difficult  forms,  cannot  be  far  distant,  and  will  be  of  the 
utmost  value. 

Mr.  W.  J.  Kaye,  F.E.S,,  kindly  came  to  Oxford  for  a  few 
days  at  the  beginning  of  the  Summer  Term,  and  named  the 
whole  of  the  Heliconinae^  a  group  of  difficult  South  American 
butterflies,  of  which  he  has  recently  made  a  special  study* 
His  determinations  have  been  affixed  to  all  the  specimens, 
and  the  rearrangement  of  the  sub- family  is  now  a  com- 
paratively simple  task  which  will  soon  be  accomplished. 

Among  the  Coleoptera  large  numbers  of  specimens  have 
been  taken  to  London,  and  have  been  very  kindly  determined 
by  distinguished  authorities  in  the  groups  to  which  they 
belonged : — Cetoniidae^  by  Mr.  O.  E.  Janson,  F.E.S. ;  Passa-- 
lidae^  by  Mr.  G.  J.  Arrow,  F.E.S. ;  Anthribidae  (at  the  Tring 
Zoological  Museum),  by  Dr.  Karl  Jordan,  F.E.S. 

In  the  spring  an  opportunity  arose  for  bringing  by  hand 
from  Paris  a  further  consignment  of  Malacoderm  Coleoptera, 
named  by  the  distinguished  authority  of  the  group,  Monsieur 
Jules  Bourgeois,  of  S**  Marie-aux-Mines,  Alsace.  Monsieur 
Octave  Bourgeois  most  courteously  offered  the  kindest  help 
in  carrying  by  hand  to  the  Paris  address  the  specimens  he 
had  received  from  his  brother.  The  consignment  reached 
Oxford  in  perfect  safety,  and  the  determinations  are  now 
affixed  to  all  the  specimens. 

In  addition  to  the  kindest  help  in  many  directions,  Mr. 
Guy  A.  K.  Marshall,  F.Z.S.,  F.E.S.,  has  named  a  large  number 
of  Buprestidae  by  comparison  with  the  fine  collection  in  the 
British  Museum.     Furthermore,  Mr.  Marshall,  continuing  his 
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important  series  of  papers  on  the  African  Curculionidae^  has 
examined  and  determined  the  species  of  another  group  in  the 
University  Collection.  In  this  material  he  found  and  described 
a  new  species,  Synthocus  damarensis,  and  a  new  variety, 
bicuspiSy  of  another  species,  Synthocus  wardeni^  P^r.  The 
descriptions  are  published  in  Trans.  S,  Afr.  PhiL  Soc.,  1907, 
vol.  xviii,  pp.  96  and  106  respectively. 

Much  kind  assistance  has  also  been  rendered  in  the  Hymeno- 
ptera.  A  large  number  of  wasps  (Diploptera),  taken  to 
Paris  by  Mr.  R.  Shelford,  were  named  by  the  distinguished 
authority  in  the  group,  the  Vicomte  R.  du  Buysson,  of  the 
Paris  Museum.  Mr.  Rowland  E.  Turner,  F.E.S.,  has  visited 
Oxford  more  than  once,  and  has  worked  out  the  Thynnidae 
and  other  Fossores.  Several  new  species  have  been  found  and 
described  by  him,  and  these  obscure  and  difficult  insects 
brought  into  a  satisfactory  condition  as  the  result  of  his  kind 
help.  Colonel  C.  T.  Bingham,  F.Z.S.,  F.E.S.,  has  spent  much 
time  in  working  out  the  great  collection  of  Ethiopian  Hymeno- 
ptera  in  the  Department.  Large  numbers  of  specimens 
determined  by  him  have  been  brought  back  to  Oxford.  When 
the  work  is  complete  it  will  form  a  notable  contribution  to 
our  knowledge  of  the  insect  fauna  of  the  region. 

Dr.  G.  B.  Longstaff  has  rendered  efficient  and  valuable 
help  by  working  out  the  material  of  the  collections  presented 
by  him,  and  for  this  purpose  has  paid  many  visits  to  Oxford. 
Seeing  that  the  University  Collection  of  Satyrine  butterflies 
required  rearrangement  and  much  expansion  to  accommodate 
the  large  numbers  of  accessions,  he  very  kindly  offered  to 
copy  out  the  list  of  species  which  have  recently  been  arranged 
in  the  British  Museum.  He  was  able  nearly  to  complete  this 
laborious  task  before  his  departure  for  Ceylon,  and  the  Uni- 
versity Collection  has  now  been  rearranged  by  Mr.  Holland 
in  accordance  with  his  list. 

As  in  previous  years,  the  kindest  help  has  been  rendered 
by  the  staff  of  the  Insect  Department  of  the  British  Natural 
History  Museum,  and  the  Hope  Department  has  also  been 
able  to  assist  these  London  friends  by  lending  type  specimens 
for  study  and  comparison. 
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An  immense  amount  of  work  has  been  thrown  upon  the 
staff  of  the  Hope  Department  in  printing  and  writing  labels 
for  specimens  that  have  been  worked  out,  and  in  replacing 
them  in  the  collections. 

In  order  to  appreciate  fully  the  assistance  which  the  Hope 
Collections  have  received  in  the  course  of  the  year,  a  careful 
study  of  the  memoirs  mentioned  in  Section  lo  would  be 
necessary.  To  take  a  single  example,  Dr.  Hancock's  paper 
on  the  Tetriginae  of  the  Hope  Collection  (Trans,  Ent,  Soc.^ 
1907,  p.  213)  contains  the  descriptions  of  6  new  genera  and 
more  than  30  new  species. 

9.     Visits  of  Naturalists^  6rc. 

The  Department  was  visited  by  the  Chancellor  on  Nov.  i  %, 
The  usual  annual  visit  of  the   Entomological  Society  of 

London  did  not  take  place  in  1907.     The  Department  has 

been  visited  by  the  following  naturalists,  who  have  contributed 

valuable  material  to  the  University  Collections : — Mr.  W.  J. 

Lucas  (two  visits) ;    Mr.  G.  C.  Champion  (two  visits) ;    Mr. 

Rowland  E.  Turner ;  Dr.  L.  O.  Howard,  of  Washington  ;  Mr. 

H.  S.  Gladstone,  of  Lagos ;  Rev.  K.  St.  Aubyn  Refers,  M.A., 

Wadham  College,  of  Rabai,  Mombasa ;  Dr.  R.  C.  L.  Perkins, 

M.A.,  D.Sc,  Jesus  College,  of  Honolulu. 
The  Department  has  also  been  visited  by  Monsieur  A.  Conte, 

of  the  Silk  Laboratory,  Lyons  ;  Professor  Lacroix,  of  Paris  ; 

Father  Joseph  Assmuth,  S.  J. ;  Professor  Maynard  M.  Metcalf, 

of  Oberlin  College,  Ohio;   Dr.  S.  W.  Williston,  of  Chicago  ; 

Professor  Karl  Pearson,  F.R.S. ;    Dr.  G.  Archdall  Reid  ;   Mr. 

H.  J.  Carter,  of  Sydney,  N.S.W. ;  and  Mr.  J.  F.  Dutton,  of 

Warrington. 

10.    Work  published  in  1907. 

The  following  papers  by  workers  in  the  Hope  Department, 
or  upon  its  material,  have  appeared  in  the  Transactions  of  the 
P3ntomological  Society  of  London  during  the  year  1 907 : — 

Read  Nov.  21,  1906. — A  permanent  record  of  British  Moths 
in  their  natural  attitudes  of  rest,  by  A.  H.  Hamm,  assistant 
in  the  Hope  Department.  This  interesting  paper  was  acci- 
dentally omitted  from  last  year's  Report. 
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Read  March  6,  1907.— The  Larva  of  Collyris  emarginatus, 
Dej.,  by  R.  Shelford,  M.A.,  F.L.S. 

Read  March  28. — Studies  of  the  Tetriginae  (Orthoptera)  in 
the  Oxford  University  Museum,  by  J.  L.  Hancock,  M.D., 
F.E.S.  (Chicago). 

Read  June  5. — Entomological  Observations  and  Ca:]^ures 
during  the  visit  of  the  British  Association  to  South  Africa  in 
1905,  by  F.  A.  Dixey,  M.A.,  D.M.,  F.E.S.,  and  G.  B.  Long- 
staff,  M.A.,  D.M.,  F.R.C.P.,  F-E.S. 

Read  Dec.  4. — Studies  of  the  Blattidae,  by  R.  Shelford, 
M.A.,  F.L.S.  VIII.  The  Rlatiidae  described  by  Linnaeus, 
De  Geer,  and  Thunberg.     IX.  Synonymical  Notes. 

The  following  short  papers  have  appeared  in  the  Proceedings 
of  the  Entomological  Society  of  London  during  the  year 
1907:— 

March  6. — Male  Brands  attacked  by  Pests,  by  the  Professor. 
Remarkable  larva  of  Spiramiopsis,  by  the  Professor. 
Effect  of  Artificial  Conditions  on  Seasonally  Dimorphic 
Species,  by  Dr.  F.  A.  Dixey. 

March  20. — Parallelism  between  the  genera  Phrissura  and 
Mylothris,  by  Dr.  F.  A.  Dixey. 

April  10. — Similarity  between  Dry-season  Forms  of  Allied 
Pierine  Species,  by  Dr.  F.  A.  Dixey. 

May  I. — Divergent  Mimicry  by  the  Females  oi Leuceronia 
argia,  Fabr.,  by  Dr.  F.  A.  Dixey. 

A  case  of  Homoeotic  Variation  in  a  Cockroach,  by 
R.  Shelford. 

June  5. — The  Significance  of  some  Secondary  Sexual 
Characters  in  Butterflies,  by  the  Professor. 

Abstract  of  Entomological  Observations  and  Captures 
during  the  Visit  of  the  British  Association  to  South  Africa  in 
1905,  by  Dr.  F.  A.  Dixey  and  Dr.  G.  B.  Longstaff. 

October  a. — Sitaris  muralis  at  Oxford,  by  Commander 
J.  J.  Walker. 

Transition  between  Mylothris  chloris,  Fabr.,  and  M.  aga- 
thina,  Cram.,  by  Dr.  F.  A.  Dixey. 
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November  6. — New  Species  of  Pinacopteryx^  by  Dr.  F.  A. 
Dixey. 

November  ao. — Mimetic  Parallelism  in  Five  Genera  of 
African  Pierines,  by  Dr.  F.  A.  Dixey. 

Association  of  Allied  Forms  of  South  American  Butter- 
flies, by  Dr.  G.  B.  Longstaff. 

Abstract  of  Mimicry  in  North  American  Butterflies  of  the 
genus  Limenitis  (Basilarchia),  by  the  Professor. 

December  4. — Reciprocal  Convergence  in  Limenitis^  by  the 
Professor. 

New  Species  of  BeUnoiSy  by  Dr.  F.  A.  Dixey. 
Insect  and  other  Foods  of  Blackgame,  by  Dr.  F.  Menteith 
Ogilvie. 

Rest  Attitude  of  Hyria  auroraria^  by  J.  C.  Moulton. 

In  addition  to  the  above-named  papers  in  the  publications 
of  the  Entomological  Society,  the  following  memoirs  have 
appeared  in  the  course  of  the  year  1907. 

A  monograph  on  the  Blattidae  collected  by  Dr.  Y.  Sjostedt 
in  the  Kilimandjaro  district,  by  R.  Shelford.  In  the  Swedish 
Academy  of  Sciences  (36  pp.,  %  plates). 

The  first  part  of  a  Catalogue  and  Generic  Revision  of  the 
Blattidae,  by  R.  Shelford.  In  the  Genera  Insectorum, 
P.  Wytsman,  Brussels  {13  pp.,  1  plate). 

Preliminary  list  of  Coleoptera  observed  in  the  neighbour- 
hood of  Oxford  from  1819  to  1907,  by  Commander  J.  J. 
Walker,  Hon.  M.A.,  R.N.,  F.L.S.,  Secretary  of  the  Entomo- 
logical  Society  of  London.  In  the  Ashmolean  Natural 
History  Society's  Report.  Within  the  seven-mile  radius  of 
Oxford,  1,399  species  are  recorded  in  this  paper. 

Some  notes  on  the  Lepidoptera  of  the  **  Dale  Collection  " 
of  British  Insects  now  in  the  Oxford  University  Museum,  by 
Commander  J.  J.  Walker.  In  the  Entomologist's  Monthly 
Magazine,  1907.  I.  Rhopalocera,  pp.  93-101  and  130-4. 
II.  Heterocera,  pp.  154-7. 

On  some  new  species  of  Blattidae  in  the  Oxford  and  Paris 
Museums,  by  R.  Shelford.  In  the  Annab  and  Magazine  of 
Natural  History  for  Jan.  1907,  pp.  25-49. 
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Aquatic  Cockroaches,  by  R.  Shelford,  M.A.,  F.L.S.  In  the 
Zoologist  for  June,  1907. 

Abstract  of  Lecture  on  Mimicry,  by  Dr.  F.  A.  Dixey,  at 
the  British  Association  at  Leicester  (1907).  In  Nature,  vol. 
xxvi,  1907,  p.  673. 

Abstract  of  paper — Experiments  on  Seasonally  Dimorphic 
Forms  of  African  Lepidoptera — read  by  Dr.  F.  A.  Dixey 
before  Section  D  of  the  British  Association  at  Leicester.  In 
Report  of  the  meeting,  p.  540. 

Sitaris  muralis^  near  Oxford,  by  A.  H.  Hamm.  In  the 
Entomologist's  Monthly  Magazine  for  1906,  pp.  273,  274. 
Accidentally  omitted  from  last  year's  Report. 

In  addition  to  the  above,  a  large  amount  of  work  done  in 
1907  has  been  or  will  be  published  in  the  course  of  the  present 
year.  Thus  Mr.  J.  C  Moulton,  Magdalen  College,  has  devoted 
much  time  to  the  preparation  of  an  account  of  the  Burchell 
Brazilian  Nymphaline  and  Hesperid  butterflies,  and  Mr. 
G.  Meade  Waldo,  B.A.,  of  Magdalen  College,  has  studied  an 
especially  interesting  and  remarkable  case  of  mimicry  in  the 
Nymphaline  butterflies  of  Africa. 

II.  Sixth  volume  of  Hope  Reports, 

The  materials  stored  in  the  Department  are  amply  sufficient 
for  a  sixth  volume,  which  will  be  issued  as  soon  as  the  present 
Report  for  1907  is  printed.  In  addition  to  the  ordinary 
series  of  octavo  volumes,  separata  of  quarto  papers  have  been 
accumulating  for  some  years,  and  the  issue  of  a  volume  of 
this  size  cannot  be  far  distant.  Separata  for  a  special  volume 
on  the  Burchell  Collection  are  abo  steadily  accumulating. 

12.  Exchange  of  Hope  Reports  with  the  Publications 
of  Foreign  Entomological  Societies. 

The  Swiss  Entomological  Society  has  exchanged  a  com- 
plete set  of  its  publications  for  the  five  volumes  of  Hope 
Reports,  and  will  hereafter  exchange  r^ularly.  The  Professor 
desires  to  acknowledge  the  generosity  of  the  Swiss  Society 
and  to  express  his  thanks  to  Dr.  Th.  Steck,  of  Berne,  for  his 
courteous  communications  on  the  subject. 
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Additions  to  the  Collections  in  1900. 

Two  hundred  and  forty- three  Diptera  from  the  neighbour- 
hood of  Kuching,  Sarawak,  Borneo,  presented  by  R.  Shelford, 
Esq.,  M.A.,  Emmanuel  College,  Cambridge,  were  catalogued 
and  added  to  the  Collection,  together  with  a  few  uncatalogued 
specimens.  This  valuable  accession  forms  part  of  the 
splendid  collection  of  insects  of  various  orders  captured  by 
Dyak  collectors  and  presented  by  Mr.  R.  Shelford  in  1899, 
J  900,  and  1 901. 

Additions  to  the  Collections  in  1901. 

Sixty-five  Coleoptera  and  8  Rhynchota,  presented  by 
H.  D.  Acland,  Esq.,  have  been  added  to  the  Collection. 
The  specimens,  many  of  which  belong  to  extremely  fine 
species,  were  formerly  in  the  possession  of  Sir  Henry  Acland, 
K.C.B.,  F.R.S.     They  are  unfortunately  without  data. 

Additions  to  the  Collections  in  1903. 

Two  hundred  and  eighty-five  Tetriginae^  part  of  the  great 
collection  presented  in  1903  by  Malcolm  Burr,  Esq.,  B.A.,F.G.S., 
F.E.S.,  New  College,  have  been  catalogued  and  incorporated, 
together  with  %o\  Phasmidae  and  a  few  uncatalogued  speci- 
mens. As  the  various  parts  of  the  University  Collection  of 
Orthoptera  are  named  and  arranged,  the  corresponding  groups 
included  in  Mr.  Burrs  great  and  valuable  gift  are  also 
determined  and  incorporated.  The  remarkable  grasshoppers 
{Acridiidae)  of  the  sub-family  Tetriginae  were  incorporated 
during  the  past  year  after  study  and  determination  in 
Chicago  by  Dr.  G.  L.  Hancock,  who  has  published  an  inter- 
esting paper  on  the  whole  of  the  Oxford  material  {Trans, 
Ent  Soc.  Land,,  1907,  pp.  ai3-44,  pL  xxi). 

An  interesting  series  of  325  butterflies,  the  result  of 
a  single  day*s  collecting  8-10  miles  from  the  Potaro  River, 
on  the  road  to  the  Gold  Mines  in  British  Guiana,  was 
purchased  from  the  captor,  Mr.  C.  B.  Roberts.  The  road 
leaves  the  river  30  miles  above  its  confluence  with  the 
Essequibo.  All  the  specimens  were  captured  Aug.  23,  1903, 
on  the   white   flowers  of  Eupatorium  macrophyllum^  which 
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springs  up  wherever  the  forest  is  cleared.  Forty-five  of  the 
best  specimens  and  most  unusual  varieties  have  been  cata- 
logued and  permanently  added  to  the  Collection :  the  remainder 
are  exhibited,  as  described  in  last  year's  Report,  in  the  Upper 
S.  corridor  of  the  Museum,  outside  the  Hope  Department. 
Against  a  wall  facing  N.  and  covered  except  in  the  after- 
noons by  a  blind,  they  will  doubtless  remain  without  any 
perceptible  change  in  the  pigments  for  many  years.  An 
account  of  the  day's  capture  will  be  found  in  the  Proceedings 
of  the  Entomological  Society  of  London^  19^31  P«  '^v. 

A  small  collection  of  Coleoptera  from  a  great  variety  of 
localities  (Europe,  Egypt,  Cyprus,  Brazil,  N.  Guinea,  Australia, 
S.  Africa,  China,  Japan,  Chile)  was  presented  by  the  Rev.  A. 
Thornley,  M.A.,  F.L.S.  Fifty-six  specimens  have  been  cata- 
logued and  many  others  also  incorporated.  Seven  Cicadas 
presented  by  the  same  donor  are  unfortunately  without  data. 
They  are,  however,  wanted  in  the  Collection,  and  have  been 
provisionally  incorporated. 

Additions  to  the  Collections  in  1904. 

An  interesting  set  of  325  butterflies  captured  near  the 
Potaro  River,  British  Guiana,  by  Mr.  C.  B.  Roberts,  on 
Feb.  23,  1904,  compares  in  an  instructive  manner  with  that 
taken  by  him  in  the  same  locality  on  Aug.  23,  1903.  The 
whole  of  the  specimens  are  exhibited  side  by  side  with  the 
great  majority  of  those  captured  on  the  latter  date.  They 
were  shown  at  the  meeting  of  the  Entomological  Society  of 
London  on  June  6,  1906  (see  Proceedings  of  that  date,  where 
an  analysis  of  the  whole  group  is  published). 

Additions  to  the  Collections  in  1905. 

An  immense  amount  of  labour  has  been  involved  in  setting, 
cataloguing,  incorporating,  and  especially  in  printing  labels 
for  the  very  large  collection  brought  from  South  Africa, 
Mombasa,  and  Egypt,  as  a  result  of  the  visit  of  the  British 
Association  in  1905. 

Dr.  G.  B.  LongstaflF,  M.A.,  D.M.,  New  College,  and  Dr. 
F.  A.  Dixey,  M.A.,  D.M.,  Wadham  College,  collected  in  the 


Digitized  by 


Google 


40 

following  localities: — Cape  Town  and  the  neighbourhood, 
including  Table  Mountain  (early  in  Ai^^ust  and  again  in 
October);  Port  Elizabeth  and  East  London  (early  August 
and  again  at  the  end  of  September) ;  various  localities  near 
Durban,  Colenso,  and  Ladysmith  (August) ;  Johannesburg 
(end  of  August  and  beginning  of  September) ;  Bloemfontein, 
Kimberley,  and  Bulawayo,  including  the  Matoppos  (early 
September) ;  and  the  Victoria  Falls  of  the  Zambesi  (September 
1 1-20).  In  addition  to  the  above,  small  numbers  of  specimens 
were  captured  at  many  stations  on  the  S.  African  railways, 
altogether  constituting  an  important  addition  to  the  Collection. 
The  records  of  locality  and  date  are  full  and  precise.  The 
specimens  differ,  as  regards  locality,  from  those  captured  by 
other  naturalists  who  accompanied  the  British  Association, 
in  the  very  interesting  collection  made  at  Port  Elizabeth  and 
East  London  and  in  the  far  greater  number  of  representatives 
from  the  Victoria  Falls.  A  valuable  account  of  the  localities 
and  the  habits  of  many  of  the  species  has  been  published 
by  Dr.  F.  A.  Dixey  and  Dr.  G.  B.  Longstaff  in  Trans.  Eni. 
Soc,  Lond.^  1907*  PP«  309-81.  A  reference  to  this  paper  is 
printed  on  all  the  labels  of  locality  and  date. 

Of  Dr.  LongstaflTs  collection  no  fewer  than  1,3 1 4  Arthropoda, 
almost  exclusively  insects  of  various  orders,  have  been  cata- 
logued and  incorporated  in  the  general  collection,  together 
with  large  numbers  provisionally  added  to  the  Museum  series. 
Of  Dr.  F.  A.  Dixey*s  collection  391  specimens  have  been 
catalogued  and,  together  with  numbers  of  others,  incorporated. 
It  is  of  course  impossible  to  describe  these  large  and  valuable 
collections  in  any  detail.  The  Coleoptera  presented  by  Dr. 
Longstaff  include  the  types  and  co-types  of  the  Curculionid 
beetles  Ellinunistes  callosicolHs  and  Myorrhinus  longstaffi  of 
G.  A.  K.  Marshall. 

The  Hymenoptera  include  new  species  of  the  Aculeate 
genera  Halictus^  ProsopiSy  Ceratina^  and  Odynerus.  Dr. 
Dixey  s  collection  contains  new  species  of  Fossorial  Aculeates 
belonging  to  the  genera  SccHa  and  Notogonia.  Colonel  C.T. 
Bingham  has  kindly  consented  to  describe  these  new  Aculeates, 
together  with  ffiany  other  new  Ethiopian  species  in  the  Uni- 
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versity  Collection.  Both  collections  include  long  series  oi 
Acraeine  butterflies  (hitherto  excessively  rare  in  European 
collections)  from  the  Victoria  Falls  (see  G.  B.  Longstaflf  in 
Proc.  Ent.  Sac.  Land.,  Feb.  7,  1906),  and  Dr.  LongstafTs  an 
extremely  fine  species  allied  to  Nemoptera  from  the  same 
locality. 

In  addition  to  the  numbers  of  specimens  already  mentioned 
and  incorporated  in  the  General  Collection,  both  Dr.  Longstaflf 
and  Dr.  Dixey  presented  long  series  of  specimens  which 
have  been  included  in  the  bionomic  series.  Both  collections, 
especially  Dr.  Dixey's,  are  very  rich  m  the  material  upon 
which  bionomic  observations  had  been  made  tluring  life. 
Thus  the  pleasant,  presumably  epigamic,  scents  of  the  males 
of  certain  butterflies,  as  well  as  the  unpleasant,  presumably 
aposematic^  scents  of  both  sexes  of  others,  were  studied  in 
large  numbers  of  examples,  constituting  a  most  interesting 
mass  of  material.  Among  many  specimens  specially  prepared 
to  illustrate  the  procryptic  attitudes  of  butterflies,  Dr.  Long- 
staff's  collection  includes  the  four  specimens  oiEronia  cleodora 
figured  in  Plate  XXV  of  the  Trans.  Ent.  Soc.  Lond.^  I9<^7- 
These  four  Eronias,  accompanied  by  a  coloured  drawing  of 
the  leaves  of  the  Acanthaceous  plant  the  "  u-  Bomaan " 
{Ectimanthus  origanoides),  upon  which  the  species  has  been 
observed  to  rest,  and  Mr.  Horace  Knight's  beautiful  drawing 
from  which  the  plate  was  made,  have  been  added  to  the 
bionomic  series.  The  drawings  were  also  presented  by 
Dr.  Longstaflf.  The  collections  also  include  a  scries  of 
Lycaenid  butterflies,  chiefly  Dr.  Longstaflf's,  set  in  such 
a  manner  as  to  display  the  head-like  appearance  at  the  anal 
angle  of  the  hind  wing.  Dr.  Dixey's  collection  also  contains 
specimens  illustrating  procryptic  attitudes  of  butterflies,  and 
examples  showing  that  the  dry-season  male  of  Belenois  thysa 
is  a  far  better  mimic  of  Mylothris  agathina  than  the  wet- 
season  male.  Both  collections  were  drawn  upon  to  provide 
illustrations  of  procryptic  and  mimetic  colouring  in  Coleo- 
ptera,  as  well  as  further  examples  of  the  mimicry  ol  Mylothris 
by  other  Pierinae. 

Of  the  specimens  captured  by  the  Professor  on  the  same 
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visit  to  S.  Africa,  1,462  Arthropoda,  almost  exclusively  insects, 
have  been  catalogued  and  added  to  the  General  Collectioni 
together  with  many  uncatalogucd  specimens.  A  considerable 
proportion  of  these  were  captured  during  the  short  visit  to 
Mombasa  and  the  adjacent  mainland^  and  a  small  number 
during  a  few  hours  at  Mozambique.  It  is  unnecessary  to 
mention  the  S.  African  localities,  as,  with  the  exceptions 
already  noted,  they  were  the  same  as  those  visited  by.  Dr. 
LongstafT  and  Dr.  Dixey ;  and  the  same  list  will  also  serve 
for  the  specimens  presented  by  many  other  naturalists  who 
accompanied  the  British  Association.  Among  the  additions 
to  the  bionomic  series  presented  by  the  Professor  were  many 
fragments  of  locusts  and  a  Heteromerous  beetle  found  lying 
on  the  veldt  near  Bloemfontein  (Sept.  a) — evidence  of  the 
struggle  for  existence — also  a  young  ant-like  Mantis^  together 
with  two  of  the  models  swept  from  herbage  at  the  same  time 
(Salisbury,  Sept.  15).  A  large  spider  and  one  of  its  young, 
together  with  the  fragments  of  20  insects  and  millipedes  found 
in  the  nest  (Bloemfontein,  Sept.  a),  were  presented  by  the 
Professor  and  Guy  A.  K.  Marshall,  Esq.  In  addition  to  the 
above,  135  specimens  from  various  S.  African  localities,  pre- 
sented by  Guy  A.  K.  Marshall,  Esq.,  have  been  catalogfued 
and  incorporated,  together  with  4  from  Kimberley,  presented 
by  him  and  the  Professor. 

An  interesting  collection  from  the  S.  African  localities  and 
Mombasa^  including  a  few  specimens  from  Mozambique,  the 
Red  Sea,  and  the  Mediterranean,  was  presented  by  the  captor, 
J.  R.  Cleland,  Esq.  Of  these  a  16  have  been  catalogued  and 
many  others  added  to  the  collection.  In  addition  to  the 
above,  43  specimens,  chiefly  Coleoptera  from  Warrenton,  Cape 
Colony,  were  presented  by  the  Professor  and  J.  R.  Cleland, Esq., 
and  examples  of  Phyllodromia  germanica  from  the  SS.  "  Dur- 
ham Castle  **  by  Mrs.  Cleland. 

Of  the  S.  African  specimens,  together  with  a  few  from  Beira 
and  Mombasa,  presented  by  the  Hon.  G.  L.  Parsons,  M.A., 
Balliol  College,  106  have  been  catalogued  and  incorporated, 
together  with  a6  presented  by  the  same  donor  and  the  Professor. 

The  following  specimens  have  been  catalogued  and  incor- 
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porated  from  small  S.  African  collections  made  at  various 
localities  and  presented  by  the  following  donors : — Professor 
C.  V.  Boys,  F.R.S.,  16  specimens  ;  Professor  C.  V.  Boys  and 
Colonel  Bigg- Wither,  3  specimens  ;  Professor  Hudson  Beare, 
14  specimens;  Miss  Margaret  L.  Poulton,  20  specimens;  Miss 
Poulton,  2  specimens  ;  Miss  Thornley,  25  specimens ;  Professor 
W.  A.  Herdman,  F.R.S.,  3  specimens ;  Professor  A.  C.  Seward, 
F.R.S.,  2  specimens. 

Single  S.  African  specimens  were  also  presented  by  the 
following  donors  : — Miss  Burley  ;  Miss  Molly  Jenkins ;  Miss 
Rose;  H.  Balfour,  Esq.,  M.A.,  Exeter  College;  Professor 
G.  H.  Bryan,  F.R.S. ;  G.  F.  Leigh,  Esq. ;  Professor  W.  B. 
Scott,  of  Princeton  University ;  E.  H.  Short,  Esq. 

A  very  large  red  "  tick  "  (Acarina)  from  Umkomaas,  near 
Durban,  Natal,  was  presented  by  E.  A,  S.  Weale,  Esq.  The 
Acarid  remained  alive  for  several  weeks,  gradually  contract- 
ing and  extruding  the  immense  mass  of  minute  ova  with 
which  the  body  was  filled. 

Single  specimens  from  Mombasa  were  presented  by  Lord 
Ross,  F.R.S.,  and  Professor  W.  J.  Sollas,  F.R.S.,  2  by  C.  A. 
Wiggins,  Esq.,  and  a  by  H.  T.  Ferrar,  Esq. 

The  **  Durham  Castle  *'  steamed  through  a  small  flight  of 
migratory  locusts  crossing  the  Red  Sea  from  W.  to  E.  on 
Sept.  30.  A  few  specimens  alighted  on  the  ship,  and  examples 
were  presented  by  Mrs.  Hudson  Beare,  the  Chief  Officer,  H.  B. 
Marriott  Watson,  Esq.,  J.  Hutchins-Ward,  and  the  Professor. 
A  Scarabaeid  beetle  which  alighted  on  the  ship  was  pre- 
sented by  Mrs.  E.  B.  Poulton.  A  Blatta  and  an  Eristalis 
captured  on  the  ship  in  the  Mediterranean  were  presented  by 
the  Professor. 

Sixty-five  insects,  especially  Coleoptera  and  Acridiidae, 
from  various  localities  near  Cairo,  and  a  few  between  Suez 
and  Cairo  (Oct.  4-8),  have  been  catalogued  and  incorporated 
out  of  the  collection  presented  by  the  Professor.  The  majority 
were  captured  in  the  Temple  of  the  Sphinx  (Oct.  5)  and  other 
localities  near  the  Pyramids  of  Ghizeh  (Oct.  5  and  6),  and  in 
the  garden  of  the  Barrage  (Oct  7).  Six  insects  from  the 
vicinity  of  Cairo  (Oct  6  and  7),  chiefly  the  Zoological  Gardens, 
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were  presented  by  J.  R.  Cleland,  Esq.,  and  one  (Oct  4)  by 
Miss  Banks. 

Eighteen  insects  and  5  spiders  from  the  neighbourhood 
of  Funchaly  Madeira  (July  26  and  Oct.  17),  were  presented  by 
Dr.  G.  B.  Longstaflf,  and  6  insects  captured  on  the  same  dates 
by  Dr.  F.  A.  Dixey.  Thirteen  insects  from  the  same  locah'ty 
(July  26)  were  presented  by  the  Professor. 

One  hundred  and  two  butterflies,  captured  April -June, 
1905,  at  Fort  Mlangeni  (3,500  ft),  in  the  Liwonde  District, 
30  miles  S.  of  Lake  Nyassa,  British  Central  Africa,  were 
presented  by  H.  A.  Byatt,  Esq.,  B.A.,  Lincoln  College.  The 
condition  of  the  majority  of  specimens  was  not  very  satis- 
factory, so  that  only  14  have  been  catalc^ed  as  permanent 
additions,  although  the  interest  of  the  locality  is  so  great  that 
a  large  proportion  has  been  provisionally  incorporated  in  the 
Collection.  Among  the  most  interesting  accessions  are  many 
well-marked  dry-season  representatives  of  species  of  the  genera 
Precis  and  Melanitis^  the  latter  including  several  specimens  of 
the  local  Melanitis  libya. 

An  extremely  fine  collection  of  Coleoptera,  made  in  June, 
July,  and  August,  1904,  by  Herr  von  Rengarten,  on  the  Shilka 
River,  near  Gorbitza,  Transbaikalia,  Eastern  Siberia,  was  pre- 
sented by  Dupre  P.  Lance,  Esq.  Dr.  G.  B.  Longstaff"  kindly 
drew  the  attention  of  the  generoQs  donor  to  the  value  which 
would  be  attached  to  specimens  from  so  interesting  a  locality 
by  the  Hope  Department.  Herr  von  Rengarten  kindly  supplied 
the  fullest  information  as  to  dates  and  locality.  The  collection 
was  preserved  in  vodka,  and  the  mass  of  beetles  must  have 
weighed  many  pounds.  Commander  J.  J.  Walker,  Hon.  M  JV., 
F.L.S.,  kindly  undertook  the  very  considerable  labour  of  sorting 
out  this  vast  amount  of  material  into  species,  and  selecting 
series  for  the  University  Collection.  Just  over  a  thousand 
specimens  have  been  incorporated,  and  of  these  no  less  than 
844  were  catalogued.  Several  species  were  kindly  determined 
for  the  Department  by  Dr.  K.  Brancsik.  In  addition  to  the 
Coleoptera,  ai  insects  of  various  Orders  from  the  same  locality 
were  catalogued  and  incorporated. 
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Additions  to  the  British  Collections  in  1905. 

The  splendid  collection  of  nearly  7,000  British  Micro- 
Lepidoptera  presented  by  Mrs.  E.  C.  Bazett,  of  Reading,  have 
now  received  their  printed  labels,  and  have  been  added  to  the 
British  cabinets.  The  series  of  specimens  is  one  of  the  finest 
donations  ever  received  by  the  British  Collections.  The 
majority  were  captured  at  no  great  distance  from  Oxford, 
in  the  Reading  district. 

Additions  to  the  Collections  in  1906. 

A  fine  collection  of  butterflies  with  excellent  data  from 
Rabai>  14  miles  N.W.  of  Mombasa,  was  presented  by  the 
Rev.  K.  St.  Aubyn  Rogers,  M.A.,  F.E.S.,  Wadham  College. 
Only  a  portion  of  the  collection,  including  109  specimens  cap- 
tured Feb.- June,  1906,  has  been  catalogued  and  incorporated. 
The  Lycaenidae  include  many  species  of  great  interest,  such 
as  I  Epamera  diametrica^  new  to  the  Hope  Department ; 
I  Spindasis  kallimon,  H.  H.  Druce,  recently  described  ;  4 
Telipna  rogersiy  H.  H.  Druce,  a  new  species  discovered  by 
the  donor  and  only  just  described  ;  i  Virachola  dariaves ;  % 
Alaena  picata,  and  i  Pentila  petuetia.  Among  the  Nympha- 
linae,  3  Pseudacraea  irimeni  and  5  Euxanthe  tiberius  were 
especially  valuable,  and  the  latter  hitherto  unrepresented. 
Further  examples  of  both  species  have  since  been  received 
from  this  most  generous  friend  to  the  Department,  and  two 
of  E,  tiberius  have  been  exchanged  with  the  British  Museum 
of  Natural  History  for  two  of  E.  trajanus,  new  to  the  Depart- 
ment Next  year's  Report  will  include  a  complete  and 
detailed  account  of  the  fine  collection  of  butterflies  from 
Rabat  and  many  other  localities  in  British  East  Africa  pre- 
sented by  the  Rev.  K.  St.  Aubyn  Rogers.  The  great  labour 
of  setting  and  printing  is  finished,  and  the  final  cataloguing 
and  incorporation  will  be  complete  at  an  early  date. 

A  large  collection  of  butterflies  from  various  localities  was 
presented  by  R.  S.  Standen,  Esq.  Of  these  7  a  have  been 
catalogued  as  permanent  accessions,  while  large  numbers 
have  also  been  provisionally  added  to  the  Collection.  The 
specimens  from  Thursday  Island,  Torres  Strait,  Fiji,  Hapaii 
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and  Vavao  (Friendly  Islands),  and  Samoa  are  especially 
valuable,  inasmuch  as  these  localities  are  unrepresented  or 
very  poorly  represented  in  the  Department. 

Five  examples  of  the  interesting  Pierine  butterfly  Taiochila 
blanc/iardi,  and  two  of  T.  demodice  from  Chile  (1882-4), 
together  with  two  of  T.  autodke  from  Monte  Video  (Dec, 
1880),  were  presented  by  the  captor,  Commander  J.  J.  Walker, 
R.N.,  Hon.  M.A.,  F.L.S.,  F.E.S.  The  data  are  full  and 
precise  and  the  specimens  a  valuable  addition  to  the  species 
of  the  genus  in  the  Department. 

Seventy-eight  Orthoptera,  chiefly  Acridiidae^  from  various 
localities  in  N.E.  Rhodesia  (1904-5),  were  presented  by  S.  A. 
Neave,  Esq.,  M.A.,  B.Sc,  Magdalen  College,  and  the  British 
South  African  Company.  The  specimens,  which  were  col- 
lected by  Mr.  Neave,  are  accompanied  by  admirable  data 
of  both  time  and  place.  The  Acridians  included  a  single 
example  of  a  single  species  belonging  to  the  sub-family 
Tetriginae.  This  specimen  has  been  made  the  type  of  a  new 
genus  and  new  species,  Cladoramus  crenulatuSy  by  Dr.  J.  L. 
Hancock,  of  Chicago.  This,  the  only  example  of  the  sub- 
family captured  by  Mr.  Neave,  was  found  at  Petauke  (2,400  ft) 
in  the  East  Loangwa  District  of  N.E.  Rhodesia  (Dec.  20, 
1904). 

A  series  of  26  Diptera,  chiefly  Asilidae,  and  7  Fossorial 
Hymenoptera  from  Burnui  (i  887-1900),  and  one  Fossor  from 
Sikkim  (1894),  were  presented  by  Colonel  C.  T.  Bingham. 
Precise  and  detailed  data  accompany  all  the  specimens. 

Additions  to  the  British  Collections  in  1906. 

Seventeen  insects  from  Kent,  the  New  Forest,  and  the  Oxford 
District  were  presented  by  Commander  J.  J.  Walker,  R.N., 
Hon.  M.A.,  F.L.S.,  F.E.S.  The  specimens  include  4  examples 
of  the  earwig,  Anisolabis  annulipes,  Queenborough  (August, 
1906) ;  3  of  a  Dipteron,  Stcnopteryx  hirundinis^  from  a  swift's 
nest;  and  5  of  a  flea,  Pidex  erinacei,  from  the  hedgehog, 
Cobham  Park  (July,  1899).  A  most  interesting  addition  to 
the  bionomic  series  consists  of  a  specimen  of  the  ant-mimick- 
ing Staphylinid,  Astilbus  {Myrmedofiia)  canaliculatus^  found 
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on  May  30,  1906,  carrying  a  freshly  killed  ant,  Lasius  niger^ 
in  its  mandibles :  from  the  Cumnor  Hill  stone-pit 

An  example  of  the  very  interesting  ab.  columbina^  Image, 
of  Nola  confusalis,  Herr.-Sch.,  from  Epping  Forest  (May  26, 
1906),  was  presented  by  the  captor,  Selwyn  Image,  Esq., 
M.A.,  F.E.S.,  of  New  College. 

A  moth,  Oxford  (June,  1906),  and  two  examples  of  Micro- 
glossa  marginalisy  a  very  rare  Staphylinid  beetle  found  in 
birds*  nests  at  Huntingfield,  Kent  (July,  1906),  was  presented 
by  the  captor,  the  late  A.  J.  Chitty,  Esq.,  M.A.,  F.E.S.,  K.C., 
Balliol  College. 

A  specimen  of  the  rare  Staphylinid,  Lathrobium  punctatum 
{atripalpe)^  from  Harper  s  Rig  Reservoir,  Midlothian  (April  7, 
1903),  was  presented  by  the  captor,  Professor  T.  Hudson 
Beare,  F.R.S.E.,  F.E.S. 

Sixteen  specimens  of  British  butterflies  from  Herefordshire 
(1902)  and  Barmouth  (1902)  were  presented  by  the  captor, 
Colonel  J.  W.  Yerbury. 

A  Chelifer  from  St.  John's  Road,  Oxford  (Oct.,  19C6),  was 
presented  by  the  captor,  W.  W.  Taylor,  Esq.,  M.A.,  Queen's 
College. 

One  of  the  "diamond  beetles"  {Phyllobius\  from  the  Parks 
Observatory  (May  15,  1906),  was  presented  by  the  captor. 
Miss  Bellamy. 

Forty-four  insects  of  various  groups,  from  the  New  Forest 
(1898-1906)  and  various  localities  in  Surrey  (i  897-1906),  were 
presented  hy  the  captor,  W.  J.  Lucas,  Esq.,  B.A.,  F.E.S.  The 
series  includes  2  Mecostethus  grossusy  Raphidia  notata^  Psocus 
longicorniSy  Ps,  nebulosus^  and  Cloeon  similis.  The  data  are  full 
and  precise. 

Thirty-six  insects  of  various  groups  from  Streatley,St.  Helens 
(Isle  of  Wight),  Limpley  Stoke,  Tubney,  Yamton,  Beckley, 
S.  Hincksey  (1904-6),  were  presented  by  the  captor,  Mr.  W. 
Holland,  of  the  Hope  Department.  A  fine  set  of  specimens 
of  the  rare  Pentatomid  bug,  Aelia  acuminata^  from  Streatley, 
is  included,  together  with  examples  of  the  Phytophagous 
beetle,  Apteropoda  orbiculatay  with  its  Heniipterous  mimic, 
Halticus  apteruSy  captured  with  it;    also  the  ant,  Myrmica 
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rubra,  with  the  mimetic  Staphylinid  beetle  Astilbiis  (Afyrme- 
donia)  canaliculaia,  captured  at  the  same  time  and  under  the 
same  conditions.  Both  these  examples  were  exhibited  to 
the  Entomological  Society  of  London  (Proceedings,  1906, 
p.  Ixii). 

Eighteen  insects  from  various  localities  in  the  neighbour- 
hood of  Oxford  (1905,  1906)  were  presented  by  the  captor, 
Mr.  A.  H.  Hamm.  They  include  four  Sitaris  muralis  (a  pair 
captured  in  coitA,  and  a  specimen  found  in  a  spider's  web,  for 
the  bionomic  collection),  a  series  of  the  Apterous  fly  Elachy- 
ptera  brevipennis,  and  of  the  Asilid  Neoitamus  cyanurus ;  also, 
for  the  collection  illustrating  mimicry,  2  humble-bees  and 
a  mimetic  fly  captured  together. 

Twenty-one  insects  from  the  following  localities  near  Oxford : 
Cumnor,Wytham,Tubney,and  Henwood  ;  and  from  Cheshire 
and  Lancashire,  were  presented  by  Mr.  J.  Collins.  They 
include  3  examples  of  the  "  footman  "  moth  Lithosia  sericea 
(July  21,  1906),  confined  to  the  Warrington  district;  3  of  the 
local  Leucorrhinia  dubia,  from  Delamere  Forest  (June  27, 1906) ; 
and  from  the  Oxford  localities  2  examples  of  the  rare  Staphy- 
linid, Latkrobium  quadratnm ;  and  an  example  of  the  Asilid 
genus  Neoitamus^  determined  as  N.  cothurnattis  by  G.  H. 
Verrall,  Esq.  This  is  the  only  example  of  the  species  which 
has  been  found  in  Britain  since  Mr.  Holland's  original  dis- 
covery of  the  species  at  Tubney  in  June,  1895,  and  his 
rediscovery  in  June,  1901  (see  G.  H.  Verrall  in  Proc,  EnL 
Soc,  Land.,  1904,  p.  xxxiii). 

The  Geometrid  moth  Cidaria  miata,  from  the  Electrical 
Department  of  the  University  Museum  (Sept,  1906),  was  pre- 
sented by  the  captor,  Mr.  G.  A.  Bennett. 

A  specimen  of  the  Oriental  cockroach  Periplaneta  austral- 
asiae,  introduced  into  Oxford  in  bananas  and  captured  July  4, 
1906,  was  presented  by  C,  J.  Bayzand,  Esq, 

A  beetle  and  a  spider  found  in  or  near  the  Museum  were 
presented  by  the  captor,  Mr.  H.  Trim. 

The  moths  Triphosa  dubitata  and  Notodonia  dictaea,  from 
Oxford  (Aug.  21,  1906),  were  presented  by  the  captor,  Mr. 
J.  W.  G.  Belcher. 
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A  Locustid  and  a  spider  (May  12  and  Sept.  i)  were  pre- 
sented by  Mr.  H.  Mills. 

Three  Diptera  captured  on  the  Museum  windows  (Feb.  17, 
1 906),  and  a  pair  of  Bombtis  hortorum  captured  in  caitA  at 
St  Helens,  Isle  of  Wight,  were  presented  by  the  Professor. 

The  following  examples  of  predaceous  insects  and  their 
prey  were  inadvertently  omitted  from  Trans.  Ent.  Soc,  Lond., 
1906,  pp.  323-409.  They  will  appear  in  an  Appendix  to  the 
second  part  of  that  memoir. 

From  H.  Donisthorpe,  Esq.,  F.E.S. : — 


Captor 

Prey 

Locality  and  date 

DlPTKRA 

Scatophaga  stercorarta  j 

Bihio  johannis  0^ 

Han  well,  May  27, 

1904 

? 

„       0^ 

»»             »» 

Hymbnoptkra  Phytophaga 
AUanius  temulus  d^ 

Empis  tessellata 

Charing,  N.E.  Kent, 
June  II,  1904 

From  G.  H.  Verrall,  Esq.,  F.E.S.  :— 


Odonata 
Jschnura  elegans  j 


Leptocerus 
aterrimus  d^ 


Newmarket,  June  16, 
1906 


The  following  examples  published  in  the  memoir  above 
referred  to  have  been  catalogued  and  incorporated  since  the 
appearance  of  the  last  Report : — 

(i)  Captured  and  presented  by  Col.  J.  W.  Yerbury,  the 
Empid  fly  Ocydromia  glabricula  ?  with  its  prey,  a  Myceto- 
philid  fly  Sciara  sp.  cf ,  from  Porthcawl,  S.  Wales,  July  17, 
1906  (I.e.  No.  285,  p.  385);  also  the  Empid,  Tachydromia 
minuta  $  with  its  prey,  a  minute  Cynipid  of  the  genus 
Alloxysta,  from  Porthcawl,  June  22, 1906  (1.  c.  No.  290,  p.  385). 

(2)  Captured  and  presented  by  J.  E.  Collin,  Esq.,  F.E.S., 
the  Anthomyid  fly  Fucellia  maritima  9 ,  the  prey  of  the 
Asilid  fly  Philonicus  albiceps  (J,  from  Studland,  Dorset, 
Aug.  22,  1906  (1.  c.  No.  143,  p.  347). 
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Additions  to  the  Collections  in  1907. 

The  collection  of  Orthoptera,  especially  the  Blattidae,  has 
been  enriched  by  many  accessions  as  the  direct  result  of 
Mr.  Shelford's  labours. 

Twenty-eight  Tetriginae  and  7  Blattidae  from  Mexico 
(1898)  and  the  following  States  : — Illinois  (1895-1906),  Indiana 
(1895-19C3),  Massachusetts  (1899),  Texas  (1907),  and  Wis- 
consin (1901),  were  presented  by  Dr.  G.  L.  Hancock,  of 
Chicago.  The  value  of  the  donation  was  increased  by  the 
fact  that  the  species  have  been  determined  by  this  dis- 
tinguished Orthopterist. 

Thirty-four  Blattidae  from  various  localities  were  presented 
by  the  Mus^e  d'Histoire  Naturelle,  Paris.  The  majority  of 
the  species  are  new  to  the  Hope  Collection,  and  most  of 
them  are  co-types  of  species  recently  described  in  the  De- 
partment by  R.  Shelford,  Esq.,  M.A.,  Emmanuel  College, 
Cambridge. 

Two  examples  of  the  gigantic  **carwig  **  {Forficulidae)  Aniso- 
labis  littorea^  from  Wellington,  North  Island,  New  Zealand 
(Dec,  1901),  another  very  fine  Forficulid  from  Westport 
(Dec.  31, 1901),  and  two  Acridians  from  Porter's  Pass,  3,200  ft. 
(Dec.  27,  1901),  were  presented  by  the  captor,  Commander 
J.  J.  Walker,  R.N.,  Hon.  M.A.,  F.L.S.,  F.E.S.  The  two  latter 
localities  are  in  the  South  Island.  Commander  Walker  also 
presented  two  Forficulids,  Anisolabis  tasmanica^  captured  by 
him  on  Mt  Wellington,  Tasmania,  4,100  ft,  and  a  Blattid, 
Cosmozosteria  sp.,  from  Sydney,  collected  (1906)  by  H.  J. 
Carter,  Esq. 

A  series  of  48  Orthoptera,  chiefly  Blattidae,  were  received 
in  exchange  from  Dr.  J.  A.  G.  Rehn.  The  specimens,  which 
were  captured  in  various  localities,  mainly  in  tropical  America, 
were  all  determined  by  Dr.  Rehn. 

Fifty-eight  Blattidae  from  various  localities  in  Australia, 
and  collected  at  various  dates,  were  presented  by  W.  W. 
Froggatt,  Esq.  The  data  are  full  and  precise,  and  the  series 
a  valuable  addition  to  the  Collection. 

Fifty-seven  Blattidae  from  the  Kilimanjaro  district  were 
presented  by  Professor  Yngve  Sjostedt,  of  Stockholm.     This 
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valuable  accession  includes  the  co-types  of  lo  new  species 
described  by  Mr.  R.  Shelford. 

Eighty-seven  Blattidae  from  various  localities  were  presented 
by  R.  Shelford,  Esq.,  M.A.,  Emmanuel  College,  Cambridge, 
F.L.S.,  F.E.S.  This  valuable  addition  to  the  Collection 
includes  the  types  of  Nauphoeta  epilamproides^  Shelford,  and 
Protagonista  lugnbris^  Shelford. 

Three  Blattidae^  examples  of  3  new  species  from  the  neigh- 
bourhood of  Kuching,  Sarawak,  Borneo,  were  presented  by  the 
Sarawak  Museum. 

Eleven  Blattidae  were  presented  by  the  Deutsche  Entom. 
Nat.  Mus.,  Berlin,  including  the  type  of  Chorisoneura pallida  ?  , 
Shelford,  and  co-types  of  the  following  species  described  by 
the  same  authority,  Nauphoeta  elegans^  N,  epilamproides, 
and  Pkyllodromia  mirabilis. 

A  valuable  series  of  59  Orthoptera  was  presented  by  Dr. 
K.  Brancsik, including  the  types  of  many  species  described  by 
the  donor.  Among  the  Blattidae  is  the  type  of  Aphlebidea 
brunneri  and  the  types  of  five  other  species ;  among  the  Man- 
tidae^  Orthodera  laticollis ;  among  the  Locustidae^  Cymatomera 
brancsiki  of  Brunner  von  Wattenwyl ;  while  the  Acridiidae 
contain  the  types  of  9  species  described  by  Dr.  Brancsik. 

Eighteen  Blattidae,  from  the  Kurumadzi  River  in  Portuguese 
East  Africa  (Nov.  1906),  were  presented  by  G.  A.  K.  Marshall, 
Esq.,  together  with  3  Achetidae  from  the  same  locality.  The 
specimens  were  collected  by  C.  F.  M.  Swynnerton,  Esq. 

Six  Blattidae^  including  co-types  of  Cardax  willeyiy  Shelford, 
were  presented  by  the  Trustees  of  the  British  Museum  of 
Natural  History. 

An  exotic  Blattid,  Pkyllodromia  sp.,  introduced  in  bananas 
and  captured  at  Plymouth  (Oct.  1906),  was  presented  by  the 
captor,  J.  H.  Keys,  Esq. 

An  undescribed  species  of  Blattid,  Panesthia  sp.,  a  Forfi- 
culid,  and  a  series  of  33  fine  Coleoptera,  collected  (Oct.  1895) 
on  Masarang  Mt.  (3.000-4,000  ft.),  N.  Celebes,  by  Dr.  C.  Hose, 
were  presented  by  the  Linacre  Department  of  Comparative 
Anatomy. 

four  Blattidae  collected  (1906)  by  Prof.  Vosseler  in  Amani, 
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German  East  Africa,  were  presented  by  the  Berlin  Zoological 
Museum.  They  include  the  co-t5T)e  of  a  new  species,  of  which 
Mr.  Shelford's  description  is  now  in  the  press. 

Thirteen  Blattidae  from  the  Cameroons,  from  German  S.W. 
Africa,  and  from  German  New  Guinea,  were  presented  by  the 
Wiesbaden  Natural  History  Museum.  They  include  7  co- 
types  of  new  species,  of  which  Mr.  Shelford's  description  is 
now  in  the  press. 

Thirty-three  Blattidae^  from  New  Guinea  and  various 
localities  in  Australia,  were  presented  by  the  National 
Museum,  Melbourne.  They  include  several  new  species,  to 
be  hereafter  described  by  Mr.  Shelford. 

A  splendid  set  of  1,427  moths,  collected  about  1904  in  the 
Khasia  Hills,  Assam,  was  presented  by  Herbert  Druce,  Esq., 
F.L.S.,  F.Z.S.,  F.E.S.  Many  of  the  species  are  minute  and 
excessively  delicate,  but  nevertheless  their  condition  is  very 
unusually  perfect.  They  have  been  beautifully  set  by 
Mr.  Cant,  and  the  whole  collection  forms  one  of  the  finest 
donations  ever  received  by  the  Department.  All  have  now 
been  added  to  the  Collection  and  no  less  than  1,040  catalogued. 
The  great  majority  of  the  species  belong  to  the  Geometridcu^ 
Nocttiidae,  and  Pyralidae.  In  addition  to  the  above  i  Ly- 
caenid  butterfly  and  6  Neuroptera  from  the  Khasia  Hills  were 
presented  by  the  same  generous  donor. 

A  very  valuable  series  of  ants,  preserved  in  spirit,  was  pre- 
sented by  R.  C.  Wroughton,  Esq.,  F.Z.S.  The  great  majority 
aie  from  the  Oriental  Region,  but  a  certain  number  of  speci- 
mens are  Australian,  S.  African,  and  American.  The  speci- 
mens have  been  studied  by  Professor  Auguste  Forel  and 
Colonel  C.  T.  Bingham,  and  many  are  co-types  of  these 
distinguished  authorities.  The  donation  is  a  most  valuable 
addition  to  the  University  Collection  of  a  most  interesting 
group  of  insects. 

Specimens  of  the  larva  (from  Orotava,  Teneriffe,  May  5, 
J  907)  and  imago  (Santa  Cruz,  Jan.  3,  1907)  of  Danaida 
(Limnas)  chrysippus  were  presented  by  the  Rt  Hon.  Lord 
Walsingham,  F.R  S.  The  larva  has  been  beautifully  preserved 
by  the  donor. 
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The  following  valuable  series  of  types  and  co-types  of 
Curculionidae^  described  in  Proc.  Zool,  Soc,  Lond ,  1906,  p.  91  r, 
by  Guy  A.  K.  Marshall,  Esq.,  F.E.S ,  &c.,  have  been  presented 
by  the  author,  who  has  added  so  generously  to  the  University 
Collections  for  many  years : — Ectatops  sheppardi  ?  ;  Stropho- 
somus  salisburiensis  cJ ;  Strophosomus  binoiatus ;  Sirophosomus 
sukatifrons  \  Platycopes  alfredensis  d^  and  ?  ;  Piasomias  vari- 
color  %\  Piazomias  pratensis  6^\  Rhinosomphus  mutabilis  6^\ 
Sy states  denlipes,  type  ? ,  co-type  o^;  Zetigorygma  orangiae\ 
Cyclomus  algoensis  ?  ;  Cyclomus  simplex  6^ ;  Rhyparasotnus 
mashunus  ?  ;  Hypsomus  parvus^  %  co-types  ;  Phacemastix 
poultoni  ?  ;  Aplemonus  zizyphi\  Balaninus  nubijer  <^\  Bala- 
ninusficorum  o^;  Balaninus  aurivillii  ^\  Balaninus  barkeri  ?  ; 
Balaninus  diver sicomis  ?  ;  Neiphagus  mashunus ;  Endaeus 
Jloralis  ?  ;  Endaeus  hispidus  &^\  Acanthorrhinus  zanibesianns  ?  . 

One  hundred  and  fourteen  Australian  Mutillidae,  repre- 
senting 27  species,  chiefly  captured  by  G.  Turner,  Esq.,  at  Port 
Mackay,  Queensland  (1900),  were  presented  by  Rowland  E. 
Turner,  Esq.,  F.E.S.,  brother  of  the  captor.  All  the  species 
of  this  valuable  addition  to  the  Collections  have  been  deter- 
mined by  the  donor.  The  donation  also  includes  4  examples 
of  an  interesting  Tenthredinid  from  the  same  locality. 

An  example  of  Amauris  echeria,  the  model  of  the  cenea 
female  form  of  Papilio  dardanus  subsp.  cenea^  was  presented 
by  the  captor,  G.  F.  Leigh,  Esq.,  F.E.S.  The  specimen  was 
captured  near  Durban,  Natal  (Mar.  1907).  An  example  of 
the  Nymphaline  butterfly  Charaxes  etheocles^  flying  to  light  in 
the  evening  and  bitten  by  a  bat,  Durban  (Mar.  28,  1907),  was 
presented  by  the  same  donor. 

A  number  of  insects  of  various  Orders,  collected  by  Mr.  H.  S. 
Rohu  in  British  New  Guinea  (Aug.  1900-Mar.  i90i),were  pre- 
sented by  H.  Balfour,  Esq.,  M.A.  The  locality  is  of  much 
interest — Tamata  and  Gira,  below  Mount  Albert  Edward, 
between  Holnicote  Bay  and  the  Anglo-German  boundary. 
Sixty-one  specimens,  including  nearly  the  whole  of  the  col- 
lection, have  been  catalogued  and  incorporated. 

A  series  of  Oriental  Asilid  flies,  with  admirable  data,  were 
presented  by  the  captor,  Colonel  C.  G.  Nurse.  The  Diptera  were 
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collected  at  the  following  extremely  interesting  localities : — 
British  Baluchistan,  Quetta  (6,000  ft,  190^-3),  60  specimens; 
Pishin  (5,000  ft.,  Apr.  1902),  2  specimens;  Kashmir  (8,000- 
9,000  ft.,  June,  1901  ;  5.000-6,000  ft,  May  1901 ;  .5,000  ft,  Apr. 
1901  ;  4,000  ft,  June,  1901),  7  specimens  ;  Bombay  Presidency, 
Disa  (1897,  1901),  Bombay  (1904),  19  specimens. 

Thirty-nine  butterflies,  of  which  19  have  been  catalogued, 
from  various  localities  in  Mauritius  (1905-7),  were  presented 
by  the  captor,  Colonel  N.  Manders,  F.E.S.  The  data  are  full 
and  precise,  and  the  specimens  are  a  most  interesting  addi- 
tion to  the  island  forms  in  the  University  Collections.  Colonel 
Manders  also  presented  a  valuable  series  of  255  specimens  of 
the  Satyrine  butterfly  Afelanitis  leda^  taken  by  him  between 
March  10  and  Dec.  31,  1905,  at  Curepipe,  Mauritius  (about 
1800  ft.).  All  the  specimens  are  carefully  dated.  Setting 
was  a  matter  of  great  difficulty,  from  the  effects  of  formaline 
which  had  been  added  to  destroy  mould ;  but  Mr.  A.  Cant, 
F.E.S.,  to  whom  the  butterflies  were  entrusted,  has  succeeded 
in  displaying  them  admirably,  in  spite  of  this  obstacle.  This 
species  has  for  many  years  been  known  to  exhibit  seasonal 
changes  in  a  marked  degree,  the  wet-season  individuals 
possessing  well-developed  **  eye-spots "  on  the  under  sides  of 
the  wings.  In  specimens  of  the  dry  season  the  apex  of  the 
fore-wing  is  produced  and  bent,  while  the  under-surlace, 
without  eye-spots,  beautifully  resembles  a  dead  leaf,  the  ap- 
pearance of  black,  leaf-attacking  fungi  being  often  represented 
by  the  so-called  "  ink-marks."  Although  so  well  known,  the 
nature  and  mode  of  incidence  of  the  physiological  stimulus 
which  causes  the  change  is  still  imperfectly  understood,  and 
the  problem,  apparently  so  simple,  is  of  great  difficulty.  This 
fine  series,  all  set  to  show  the  under-surface  of  the  wings,  and 
arranged  in  order  of  date,  side  by  side  with  the  rainfall  of  the 
locality  for  the  year  1905,  cannot  fail  to  throw  much  light 
upon  it. 

Seven  butterflies  from  Bourbon  (Reunion),  captured  in 
April,  1907,  were  also  presented  by  the  same  donor.  Very  few 
examples  from  this  island  exist  in  the  Hope  Department 

Forty-nine  butterflies  and  13  moths,  captured  by  Colonel 
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Downes  (July,  1905-June,  1906)  in  various  localities  irl 
Mauritius,  were  presented  by  the  Rev.  Arthur  M.  Downea 
The  specimens  were  unfortunately  in  poor  condition,  but 
many  of  them  will  be  of  value  to  the  Collectioa 

Thirty-two  insects  of  various  Orders,  from  the  Botanical 
Gardens,  Singapore  (Jan.-Mar.  1907),  were  presented  by  the 
Director,  H.  N.  Ridley,  Esq.,  M.A.,  RR.S.,  Exeter  College. 
Sixteen  specimens  have  been  catalogued,  and  nearly  the  whole 
incorporated. 

A  very  valuable  series  of  56  wasps  (Diploptera),  fronfi 
various  localities,  especially  in  Mexico  (1903),  was  presented 
by  the  Vicomte  R.  du  Buysson,  of  the  Mus^e  d'Histoire 
Naturelle,  Paris.  The  value  of  this  important  gift  was  greatly 
increased  by  the  fact  that  all  the  species  were  determined  by 
this  distinguished  authority  on  the  Diploptera. 

Many  examples  of  the  Nycteribiid,  Cyclopodia  sykesii^  para- 
sitic on  the  fruit-eating  bat,  Pteropus  giganteus^'w^T^  presented 
by  H.  Scott,  Esq.  The  specimens  were  collected  (Feb.  23, 
1907)  by  Paymaster  T.  Bainbrigge  Fletcher,  R.N.,  on  Bar- 
beryn  Island,  to  the  west  of  Ceylon. 

Two  male  specimens  of  the  beautiful  Nymphaline  butterfly 
Enxanthe  trajanus^  from  the  Cameroons,  were  received  in 
exchange  from  the  British  Museum  of  Natural  History. 

An  example  of  the  conspicuous  distasteful  Pierine  genus 
Delias,  together  with  a  Nymphaline  mimic  belonging  to  the 
genus  Mynes,  was  presented  by  Dr.  R.  C.  L.  Perkins,  D.Sc, 
M.A.,  Jesus  College.  The  specimens,  which  were  bred  at 
Cairns,  Queensland  (Aug.  J  904),  are  an  interesting  addition 
to  the  bionomic  series. 

Four  Euploeas,  with  4  examples  of  an  Elymniine  mimic, 
from  German  New  Guinea  (about  1897),  were  presented  by 
Mr.  A.  H.  Hamm,  of  the  Hope  Department— an  interesting 
accession  to  the  bionomic  collection. 

Dr.  Longstaffs  valuable  collection  from  the  West  Indian 
Islands  and  South  and  Central  America  has  received  its 
printed  labels,  and  is  ready  for  cataloguing  and  incorporation. 
It  is,  however,  kept  back  until  the  donor's  papers  have 
appeared,  in  order  that  a  special   reference  label   may  be 
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printed  and  added  to  the  specimens.  The  collection  contains 
approximately  the  following  numbers  of  specimens  from  the 
various  localities  visited: — Jamaica,  1,200;  Barbados,  62; 
Trinidad,  215 ;  Tobago,  225 ;  Venezuela,  744 ;  Colombia, 
112 ;  Panama,  140  ;  total,  2,698.  The  numbers  are  in  reality 
greater,  because  several  spedmens,  when  mounted  on  a  single 
card,  are  counted  as  one. 

Two  interesting  families,  bred  from  mimetic  female  forms  of 
Papilio  dardantis^  subsp.  cenea^  were  purchased  from  Mr.  G.  F. 
Leigh,  of  Durban.  In  the  first  of  these  the  parent,  of  the 
cenea  form,  mimicking  Amauris  echeria  and  albintaculata^ 
was  captured  Jan.  14,  1907,  and  laid  42  %gs,  Jan.  15  and  16. 
From  these,  32  butterflies  were  successfully  reared,  and  in- 
cluded 15  males  (non-mimetic),  16  females  of  the  cenea  form 
resembling  the  female  parent,  and  a  single  female  of  the  form 
hippocoon,  mimicking  the  very  different  Amauris^  A,  niavius 
subsp.  dominicanus.  The  second  family,  bred,  about  the  same 
time  from  a  hippocoon  female  (the  parent,  with  its  data,  was 
inadvertently  retained  by  Mr.  Leigh,  who  has  promised  to 
send  it  at  a  later  date),  consists  of  29  butterflies,  made  up  of 
16  males  and  13  females,  all  of  the  cenea  form,  and  not  one 
resembling  the  parent  The  great  interest  of  these  families  is 
the  evidence  afforded  of  the  selective  power  of  the  model  over 
the  proportions  of  the  mimetic  forms  of  the  mimic  The 
dominant  Danaine  pattern  of  Natal  is  that  exhibited  by 
Amauris  echeria  and  A,  atbimaculata^  and  the  corresponding 
mimetic  female  of  P.  dardanus  is  equally  dominant.  Further 
to  the  north,  where  Amauris  niavius,  subsp.  dominicanus^ 
predominates  over,  and  in  many  areas  altogether  displaces, 
echeria  and  albimaculata,  the  corresponding  hippocoon  female 
of  dardanus  predominates  over  and  finally  displaces  the 
cefica  form. 

Additions  to  the  Briitsii  Collections  in  1907. 

Mr.  W.  Holland's  Carabidae^  chiefly  presented  to  the 
Department  in  1901,  but  also  increased  in  subsequent  years, 
constitute  by  far  the  largest  p^rt  of  this  section  of  the  British 
beetles.    Nearly  all  the  British  Carabidae  have  now   been 
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arranged,  with  the  kind  help  of  Commander  Walker,  by 
Mr.  Collins,  in  thirty  drawers,  so  that  any  student  of  British 
**  ground-beetles "  who  visits  the  Department  will  at  once 
realize  how  much  the  University  Collection  of  these  fine 
insects  is  indebted  to  Mr.  Holland's  generosity.  Out  of 
nearly  4,400  specimens  already  arranged,  over  three-quarters 
have  been  presented  by  him.  All  possess  admirable  data  of 
time  and  place,  and  the  great  majority — captured  in  the 
Reading  and  Oxford  districts— have  the  additional  interest 
of  being  representative  of  the  neighbourhood. 

One  hundred  and  ninety-four  Coleoptera  and  54  Hemiptera 
from  many  British  localities  were  presented  by  H.  St.  J.  K. 
Donisthorpe,  Esq.,  F.E.S.  The  localities  include  the  Isle  of 
Wight  (1894),  Middlesex  (189a,  1906),  Kent  (1890, 1906),  Berk- 
shire (1906),  Norfolk  (1906),  Surrey  (1893,  1905, 1906),  Dorset 
(1896,  1906),  Hertford  (1906),  Hampshire  (1906),  N.  Wales 
(1906),  Durham  (1906),  Devonshire  (1 906),  Cumberland  ( 1 903), 
Bedford  (1906),  Birmingham  (1906),  Staffordshire  (1906), 
Cambridgeshire  (1893),  Perthshire  (1900),  Leicestershire  (1902), 
Northumberland  (190c),  Sussex  (1895).  This  valuable  dona- 
tion to  the  British  Collection  brings  the  number  of  species 
of  British  Coleoptera  to  1,375  out  of  a  total  of  3,294,  pre- 
sented by  the  same  generous  friend  of  the  Hope  Depart- 
ment. A  minute  Hymenopteron  and  the  following  interesting 
addition  to  the  bionomic  series  were  also  presented  by  the 
same  kind  donor : — A  Tentliredo  (Hymenoptera  Phytophaga) 
captured  with  its  Dipterous  mimic  in  the  New  Forest  (July  17, 
1906),  and  another  pair  from  Harlech,  N.  Wales  (June  22, 
J  906) ;  numerous  fragments  of  insects  from  an  owl's  nest 
(Richmond  Park,  March  29,  1906)  and  the  excrementa  of 
birds  (Cheshunt,  Hertford,  June  19,  1906,  and  Sutton  Broad, 
Norfolk,  June  8,  1906).  The  latter  of  these  consisted  of 
fragments  of  Phytophagous  beetles  of  the  genus  Donacia^ 
found  upon  freshwater  plants. 

The  following  specimens  were  presented  by  W.  J.  Lucas, 
Esq.,  B.A.,  F.E.S.,  who  has  rendered  kind  assistance  to  the 
Department  for  many  years.  A  set  of  8  examples  of  the 
Blattid  Ectobius  lapponicus  (Surrey,   1896-8,  and   the   New 
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Forest,  1898-1901) ;  also  2  specimens  of  an  exotic  cricket  now 
established  at  Kew,  captured  Feb.,  1907  ;  22  insects  from  the 
following  localities : — Lyming^on  (1907),  Enfield  (1907),  the 
Broads,  Norfolk  (1906),  Wisley  Pond,  Surrey  (1896,  1903), 
New  Forest  (1906,  1907).  These  include  2  examples  of  the 
largest  British  grasshopper  Mecostethus  grosstis,  3  females 
and  I  male  of  the  dragon-fly  Orthetrum  cancellatum^  and  a 
specimen  of  Periplaneta  americana. 

Two  examples  of  the  Chrysomelid  beetle  Phaedon  tumi" 
duluSy  and  one  of  its  mimic,  the  Histerid  beetle  Saprintis 
virescenst  were  presented  to  the  bionomic  collection  by 
Commander  J.  J.  Walker,  R.N.,  Hon.  M.A..  F.L.S.,  F.E.S. 
Modek  and  mimic  were  captured  together  on  the  leaves  of 
Pastinaca  sativa  (May  25,  1907)  at  Cothill,  near  Abingdon. 
Commander  Walker  also  presented  thirteen  insects  from  the 
Oxford  district  and  other  English  localities  (1904-7).  The 
species  include  Brachytron  pratense^  3  examples  of  the  squirrel 
flea,  Trichopsylla  sciurorum^  as  well  as  2  Ectobius  lapponicus 
(New  Forest,  July  13,  1907). 

In  addition  to  the  valuable  donation  to  the  bionomic  series 
described  on  p.  747,  two  co-types  of  the  Dipterous  insect  Phora 
pubericornis^  Malloch  (E.  M.  M.,  1908,  p.  12),  from  Murroch 
Glen,  Bonhill,  Dumbarton  (Sept.  14,  1907),  were  presented 
by  J.  R.  Malloch,  Esq. 

A  male  **  stag-beetle  "  (Lucanus  cervus)  from  Great  Leigh 
Rectory  (June)  was  presented  by  the  Rev.  A.  Clark,  M.A., 
Lincoln  College. 

Twelve  examples  of  the  Longicom  beetle  Callidium  vio^ 
laceum  (May  24)  were  presented  by  the  Rev.  W.  Mansel 
Merry,  M.A.,  Lincoln  College. 

Thirty-six  English  insects,  chiefly  from  the  Oxford  district 
and  captured  in  1907,  but  a  few  in  earlier  years,  were  pre- 
sented by  Mr.  W.  Holland,  of  the  Hope  Department  They 
include  many  local  moths  in  beautiful  condition,  a  series 
of  20  local  dragon-flies,  3  examples  of  the  Blattid  Ectobius 
lapponicus,  and  one  of  Teitix  bipunctata. 

Thirty-one  insects  from  the  New  Forest  and  various 
localities  in  the  Oxford  district  were  presented  by  the  captor. 
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Mr.  A.  H.  Hamm,  of  the  Hope  Department.  Nearly  all  were 
taken  in  1907.  They  include  17  moths,  several  taken  in  the 
University  Museum,  and  some  local  species ;  also  a  specimen 
of  the  **  Chalk-hill  Blue,"  Lycaena  corydon,  captured  Aug.  8, 
1906,  at  Tubney,  an  interesting  addition  to  the  Oxford 
localities  of  the  species. 

Three  examples  of  Loctista  viridissima  from  Lye  Hill,  near 
Cowley  (Aug.  1907),  were  presented  by  the  captor,  C.  H» 
Hamm,  son  of  Mr.  A.  H.  Hamm. 

Two  species  of  the  Dipterous  genus  Gastrophihis,  together 
with  their  puparia,  were  presented  by  Mr.  J.  Collins,  of  the 
Hope  Department.  The  flies  -were  bred  (Aug.  14)  from 
lai*vae  found  in  horse-dung  near  Headington  Wick. 

Twenty-four  insects  from  various  localities  in  the  Oxford 
district  (June-Nov.)  were  presented  by  Mr.  J.  Collins.  They 
include  the  following  interesting  species  of  Staphylinid  beetles 
from  moles*  nests  : — Queditis  vexans^  Oxypoda  metatarsalisy 
Aleochara  spadicea^  and  Heterothops  nigra. 

Two  specimens  of  the  "rose-beetle"  Cetonia  aurata  (Aug.  14, 
1907)  were  presented  by  Mr.  L.  Holt,  and  two  others  captured 
in  a  rose  in  the  Linton  Road  Allotments  (June  1%^  1907)  by 
Mr.  L.  Simons. 

A  beetle,  Cassida  obsoleta^  captured  in  the  University 
Museum  (May  28),  was  presented  by  Mr.  A.  Robinson,  and 
a  "  swift "  moth  Hepialus  lupulinus  ?  ,  found  (June  12)  in  the 
same  building,  by  Mr.  S.  Paviere. 

A  weevil  (July  18)  was  presented  by  Mr.  H.  Mills. 

The  moth  Geometra  vernaria  (July  19)  was  presented  by 
Mr.  H.  Walters. 

A  specimen  of  Sphinx  convolvuli^  taken  in  the  Hayfield 
Road  at  an  unusual  date  (June  14,  1907),  was  purchased  from 
Mr.  Keats. 

An  example  of  Acherontia  atropos,  captured  in  the  Bainton 
Road  (Sept.  3,  1907),  was  purchased  from  Mr.  F.  W.  Goddard. 

The  following  valuable  additions  to  the  bionomic  series  of 
predaceous  insects  and  their  prey  have  been  received  in  1907 
from  many  kind  donors,  mentioned  in  the  list  as  observers, 
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The  great  majority  are  from  British  localities,  examples  from 
other  countries  being  placed  together  at  the  end  of  the  list. 
Many  other  examples  as  yet  uncatalogued  have  been  received 
from  kind  friends  of  the  Department.  These  will  be  described 
and  acknowledged  in  the  Report  of  next  year.  Predaceous 
Diptera  and  their  prey  are  tabulated  below,  the  relatively  few 
examples  of  predaceous  insects  belonging  to  other  Orders 
being  placed  in  a  second  list 


Captors  (Diptera). 

Spilogaster      nigri- 

turvis  9 
a  Spilogaster  nigri- 

furvis  9 
Htmerodroniia  pre- 

ccUoria 
Tachypeza  nubila  i 

Tachydromia  infus- 

c Ota  19 
Uybos fenioratus  9    . 

Tachydromia  agilisi 

Hilara  litorea  <J 

Cariua  intermedia  ^ 

»  i>         V 

Scatophaga      stereo^ 

rariai 
Scatophaga      stereo- 

raria  <J 
Scatophaga      stereo- 

raria  <j 
Scatophaga      stereo- 

raria  9 
SccUophaga       squa- 

S  and  9  Empid  in 
coitHf  9  with  prey 
Asilid      , 

4  Asilidae 

8  Asilidae       .        « 

Asilid 

Asilid      , 

2    Dysmachus    tri- 

ji^onus 
Dioctria  oelandica  , 


Prey  (chiefly  Diptera). 
Hilara  litorea  9     . 

HomoptexE    . 

Psyehoda     phalae- 

noides6 
Psyehoda     phalae- 

fioides 
Oseinisfrit    . 

Trichina  elavipes  9 

Sympyenus    anuu- 

apes  s 
Aphis    .        .        * 

Empis  aestiva  i     . 

Argyra  argentina  9 

Dolichopus     popu- 
lar is  6 
Hydrotea  irritans  9 


Parcdlelomma  albi- 

pes  6 
HomcUomyia     sea- 

laris  <J 
Rhypholophus    no- 

dulosus  s 
Dipteroa 


Dipteron 

Diptera 

Diptera 

Neuropteron 

Ichneumouid 

Diptera 

Ichneumonid 


LocALixy,  Date,  and  Observer. 

Bonhill,  Dumbarton,  July  27,  1907, 

J.  R.  Malloch 
Bonhill,  Dumbarton,  July  2^  and 

Aug.  ao,  1907,  J.  R.  MallocL 
BonhilU  Dumbarton,  July  17,  1907, 

J.  R.  Malloch 
Bonhill,  Dumbarton,  July  13,  1907, 

J.  R.  Malloch 
Bonhill,  Dumbarton,  July  27,  1907, 

J.  R.  Malloch 
B<Mihill,  Dumbarton,  Au^.  10, 1907, 

J.  R.  Malloch 
Bonhill,  Dumbarton,  July  27, 1907, 

J.  R.  Malloch 
Bonhill,  Dumbarton,  Aug.  3,  1907, 

J.  R.  Malloch 
Bonhill,  Dumbarton,  July  27,  1907, 

J.  R.  Malloch 
Bonhill,  Dumbarton,  Aug.  10, 1907, 

J.  R.  Malloch 
Bonhill,  Dumbarton,  July  6,  1907, 

J.  R.  Malloch 
Bonhill,  Dumbarton,  July  27, 1907, 

J.  R.  Malloch 

Bonhill,  Dumbarton,  July  13,  1007, 
J.  R.  MaUoch 

Bonhill,  Dumbarton,  July  17,  1907, 

J.  R.  Malloch 
Near    Abingdon,    May   25,    1907, 

Commander  J.  J.  Walker 
New  Forest,  July  31, 1907,  R.  New- 
stead 
New    Forest,    July,    Aug.,    1907, 

G,  Arnold 
New    Forest,    July,    Aug.,    1907, 

A.  H.  Hamm 
New  Forest,  July  30,  1907,  A.  II. 

Hamm 
New   Forest,  Aug.  5,  1907,  A.  H. 

Hamm 
Tubney,  near  Oxford,  July  21,1 907, 

A.  H.  Hamm 
New  Forest,  May,  1897,  F.C.  Adams 
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Captors  (Diptcra). 

Prey  (chiefly  Diptera).    Locality.  Date,  and  Observer. 

Dysmachus  trigonus 

Ahphora  hemiptera 

» 

July  4, 1907 
July  22, 1907 

II 

Laphria  marginaia 

Cinxius      (Homo- 

ptera) 
Bihio  marci^ 

»» 

y^ 

Empis  tessellaia 

II 

May  29, 1907 

tt 

2  Empis  Iwida 

Diptera 

II 

July,  1907 

Empis  lutea    . 

Dipteron 

II 

July  6, 1907 

2  Pachynuria  fcmo- 

TOtd 

Diptcra 

II 

July,  1907 

Hyhos  grossipes 

Psocid   . 

II 

Sept.  3i  19<57 

Scatophaga      stereo- 

Dipteron 

II 

Apr.  13,1907 

SccUophaga  merdaria 

Dipteron 

II 

July  17. 1907 

2  Scatophaga  lutaria 

Diptera 

II 

July,  1907 
May  30,  1907 

Caricea  tigrina 

Dipteron 

i» 

Caricea  humilis 

Dipteron 

II 

July  15, 1907 

Laphria  gilva  L.  9 

Vespa  rufa  ^ 

„     9&<J 

Pentatomid     bng, 

Grinderwald,  Hanover,  Sept.  1906, 

tn  coitHf   9   with 

Dolycoris  bacca- 

Dr.  Karl  Jordan 

prey 

rum  s 

4  examples  of  a  6ne 

3  with  moths,  I  with' 

Qnetta, 

British  Baluchistan 

(6,000 

Asilid  fly 

Fyramiis  cardui 

feet).  July,  1902,  and  June,  1903, 

Small  Asilid    . 

Winged  ant   . 

Col. 

C.  G.  Nurse 

Microstylum  dux  <J 

Vespa  cincta  .        .^ 

»                   »l     o 

Pentatomid  bng     . 

5  Microstylum  dux^ 

Cicadas 

Macao, 

China,  about  June 

1  i9o<5, 

2<J,  3  9 

•       J.C. 

Kershaw 

Promachus  anicius 

Apis  sp. 
Locnstid 

Predaceous  insects  other  than  Diptera  are  tabulated  below, 
all  the  examples  being  British  except  the  last. 


Captors. 

Hemiptera. 
Nabis  limbcUus 


Odonata 
(Dragon- flies). 
Agrion  puella . 


Agrion  sp. 

Hymenoptera. 
Alt  ant  us  arcuatus 

Vespa  germanica 

Wasp      . 

Mellinus  arvensis 

Ampulex  sp.   . 


Prey  (chiefly  Diptera).     Locality,  Date,  and  Observer. 


Tipula  paludosa  ^ 


Erioptera 
scens 

■  Pcuhyrthina 
trio  e 


Jtave- 


his- 


Rhamphomyia  sp. 

Pieris  rapae  • 

Dipteron        • 

Dipteron        « 

Rhyparobia       ma 
derae 


Theydon  Bois,  Essex,  Sept.  13, 1905, 
F.  W.  and  H.  Campion.  [Ento- 
molegist,  1905,  p.  281.) 


Epping  Forest,  July  7,  1907,  F.  W. 

and  H.  Campion.    {Entomologist, 

1907,  p.  275.) 
Bonhill,  Dumbarton,  July  19,  1907, 

J.  R.  Malloch 

Bonhill,  Dumbarton,  Aug.  3,  1907, 

J.  R.  Malloch 
Hugglecote,  near  Gloucester,  Aug.^ 

1906,  G.  M.  Newstead 
Shotover  Hill,  near  Oxford,  Sept  8, 

1907,  A.  H.  Hamm 

Tubney,  near  Oxford,  Oct.  6,  1907, 

W.  Holland 
Diego  Garcia,  Chagos  Archipelago^ 

1886,  Prof.  G.  C.  Bourne 
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The  Hope  Library. 

With  Miss  Shelford's  efficient  assistance  the  card  catalogue 
has  made  great  progress  during  the  past  year,  and  all  the 
Orders  of  insects  are  finished  except  the  Lepidoptera  and 
Hymenoptera.  A  second  card  cabinet  purchased  in  the 
course  of  the  year  will,  it  is  hoped,  afford  sufficient  space  for 
the  completed  catalogue. 

Donations. 
The  following  publications  and  Reports  were  presented  : — 

Bombay  Natural  History  Society :  Journal,  vol.  xvii  (1907). 
Boston  Society  of  Natural  History:  Proceedings,  vol.  xxxiii 
(i<,07). 

Bristol  Museum:  Report  for  1905-6. 
British  Museum,  Trustees  of  the : — 

W.  F.  Kirby,  A  Synonymic  Catalogue   of  Orthoptera 
vol.  ii. 

Sir  G.  F.  Hampson,  Bart. :    Catalogue  of  Lepidoptera 
Phalaenae,  vol.  vi. 

E.  E.  Austen :  Illustrations  and  Notes  of  Blood-sucking 
Flies. 

Cambridge  University:  Forty-first  Annual  Report  for  1906 
of  the  Museum  and  Lecture-rooms  Syndicate. 

India  Office,  Secretary  of  State  for  India  in  Council : — 
The  Fauna  of  British  India,  including  Ceylon  and  Burma. 
W.  L.  Distant,  Rhynchota,  vol.  iv  (Homoptera),  Part  I. 
Lieut.-Col.  C.  T.  Bingham,  Butterflies,  vol.  ii. 
Indian  Museum,  Calcutta:  Report  for  1905-6. 
Ireland,  Department  of  Agriculture  and  Technical  Instruc- 
tion for :  Four  treatises  on  Marine  Crustacea  by  the  following 
authors :— S.  W.  Kemp, B. A. ;  W.  M.Tattersall,  B.Sc. ;  E,  W.  L. 
Holt ;  J.  Pearson,  M.Sc. 

Liverpool  School  of  Tropical  Medicine :  Insects  and  other 
Arthropoda  collected  in  the  Congo  Free  State,  R.  Newstead, 
J.  E.  Dutton,  and  J.  L.  Todd. 

New  York  State  Museum :  Fifty-seventh  and  fifty-eighth 
Annual  Reports. 
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Owens  College:  Report  of  the  Manchester  Museum,  1906-7. 

Ottawa  Experimental  Farms:  Report,  1907. 

Radcliffe  Library :  Catalogue  of  Books  added  to  the  Library 
in  1906. 

Sarawak  Museum:  Report  for  1906. 

Smithsonian  Institution,  Washington :  Memoirs  on  Insects 
and  Crustacea  by  the  following  authors: — H.  A.  Pilsbury, 
Nathan  Banks,  H.  G.  Dyar,  A.  Weckel,  C.  B.  Wilson,  A.  Busck, 
A.  N.  Caudell,  Lord  Walsingham,  Harriet  Richardson. 

United  States  National  Museum,  Washington:  Annual 
Report  for  1905-6. 

United  States,  Department  of  Agriculture :  Bureau  of 
Entomology,  Washington :  Fifty  bulletins  on  Economic 
Entomology  by  various  authors  ;  three  monthly  lists  of  Pub- 
lications issued  by  the  Department ;  Report  of  the  Inspector 
of  Apiaries. 

The  following  authors  have  presented  their  publications  to 
the  Library : — 

W.  S,  Blatchley  :  The  Orthoptera  of  Indiana. 

Dr.  Carolus  Brancsik :  A  complete  set  of  his  valuable 
memoirs  on  insects  of  various  Orders, 

Monsieur  A.  Conte,  of  Lyons :  Essai  de  classification  des 
Ldpidopteres,  producteurs  de  soie. 

Dr.  Frederick  du  Cane  Godman,  D.C.L.,  F.R.S.,  &c. : 
Natural  History  of  the  Azores  or  Western  Islands. 

Dr.  J.  L.  Hancock,  of  Chicago  :  A  Monograph  of  the  Tetri- 
ginae,  from  the  Genera  Insectorum  (Wytsman). 

M.  Jacoby  and  H.  Clavareau :  Coleoptera  Phytophaga, 
Fam.  Chrysomelidae,  Sub-family  Clytrinae,  from  the  Genera 
Insectorum  (Wytsman). 

Dr.  F.  Karsch,  of  Berlin :  Thirty-three  memoirs,  chiefly  on 
Orthoptera,  and  seventeen  papers  on  Coleoptera. 

Monsieur  Ch.  Oberthiir,  of  Rennes:  Observations  sur  la 
Sesia  uroceriformis,  van  Americana,  and  Etudes  de  L^pido- 
pterologie  compar^e.  Fascicule  II,  Rennes,  1906.  The  latter 
publication  contains  three  beautifully  coloured  plates,  one 
illustrating    mimicry   in   certain    Nymphaline    butterflies    of 
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S,  America,  and  two  the  yellow-marked  species  of  Neptis 
from  China  and  Thibet.  It  is  a  valuable  contribution  to 
subjects  which  are  specially  studied  in  the  Hope  Department. 

L.  Peringuey,  F.L.S.,  F.Z-S.,  Curator  of  the  South  African 
Museum,  Cape  Town  :  Catalogue  of  the  Coleoptera  of  South 
Africa,  Parts  II  to  VI,  and  thirteen  memoirs  on  Insects;  also 
Report  of  the  Inspector  of  Vineyards  for  1886,  Cape  of  Good 
Hope,  Cape  Town. 

Dr.  W.  A.  Schulz :  Hymenoptera,  Fam.  Trigonaloidae,  from 
Genera  Insectorum  (Wytsman) ;  Schwimmende  Braconiden  ; 
and,  in  conjunction  with  E.  Rousseau,  Les  Hym^nopt^res 
Aquatiques  avec  description  de  deux  esp^ces  nouvelles. 

Dr.  Y.  Sjostedt,  of  Stockholm  :  Seven  papers  on  Insects. 

Dr.  W.  L.  Tower,  Instructor  in  Embryology,  University  of 
Chicago:  A  noteworthy  memoir,  fully  illustrated,  entitled  An 
Investigation  of  Evolution  in  Chrysomelid  Beetles  of  the 
Genus  Leptinotarsa. 

Original  papers  have  also  been  presented  by  the  following 
authors :— Dr.  N.  Annandale,  B.A.,  Balliol  College,  Superin- 
tendent of  the  Indian  Museum,  Calcutta ;  G.  J.  Arrow,  F.E.S. ; 
Professor  C.  Aurivillius  (four  memoirs);  E.  E.Austen,  F.Z.S.; 
Professor  T.  Hudson  Beare,  F.R.S.E.,  F.E.S. ;  Dr.  E.  Ber- 
groth,  C.M.Z.S.  of  Tammerfors,  Finland,  and  Seattle,  Wash- 
ington, U.S.A. ;  Lieut-Col.  C.  T.  Bingham,  F.Z.S.,  F.E.S. ; 
Professor  E.  L.  Bouvier,  of  the  Paris  Museum  (six  memoirs) ; 
Dr.  M.  v.  Brunn,  of  Hamburg  Museum ;  Malcolm  Burr,  B.A., 
New  College,  F.G.S.,  F.L.S.,  F.E.S.  (eight  memoirs) ;  Vicomte 
R.  du  Buysson  (three  memoirs);  H.  Hamilton  Druce,  F.Z.S., 
F.E.S. ;  Dr.  E.  Giglio-Tos,  of  the  University  of  Cagliari, 
Italy  (four  memoirs) ;  Dr.  F.  D.  Godman,  D.C.L.,  F.R.S.,  &c.; 
Dr.  Achille  Griffini,  of  the  Royal  Technical  Institute  of 
Genoa ;  C.  Gordon  Hewitt,  B.Sc,  Owens  College,  University 
of  Manchester ;  Dr.  Walther  Horn,  of  Berlin  (four  memoirs) ; 
W.  F.  Kirby,  F.L.S.,  F.E.S.  (six  memoirs) ;  Dr.  G.  B.  Long- 
staff,  M.A.,  D.M.,  New  College,  F.R.C.P.,  &c.,  and  Mrs. 
Longstaff ;  W.  S.  Marshall  and  H.  H.  Severin  ;  W.  S.  Marshall 
and  C.  T.  Vorhies ;  G.  A.  K.  Marshall,  F.Z.S.,  F.E.S.  (three 
memoirs) ;    F.    Merrifield,   F.E.S. ;    Dr.   J.  A.   G.   Rehn,  of 
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Philadelphia  (five  memoirs) ;  Dr.  A.  Schulthess-Schindler,  of 
Zurich  (six  memoirs) ;  E.  H.  Sellards  (two  memoirs) ;  R. 
Shelford,  M.A.,  F.L.S.,  &c.  (three  memoirs) ;  Rev.  T.  R.  R. 
Stebbing,  M.A„  Worcester  College,  F.R.S.,  F.L.S. ;  Dr.  V. 
Szdpligeti,  of  Buda  Pesth  ;  R.  E.  Turner,  F.E.S. ;  Dr.  W.  M. 
Wheeler,  of  the  American  Museum,  New  York. 

Valuable  additions  to  the  Library  have  been  presented  by 
the  following  donors : — 

Vicomte  R.  du  Buysson,  Paris  Museum :  Sixty-one  treatises 
on  Arthropoda  of  various  groups. 

Sir  John  Evans,  K.C.B.,  D.C.L.,  F.R.S. :  The  Second  Report 
of  Wellcome  Research  Laboratories,  Khartoum. 

Dr.  G.  B.  Longstaff,  M.A.,  D.M.,  New  College,  F.R.CP., 
F.E.S. :  Kirby's  Catalogue  of  Diurnal  Lepidoptera  and  Sup- 
plement. 

The  publications  of  the  Soci^te  Entomologique  de  France 
for  1907,  and  of  the  Soci^t^  Entomologique  de  Belgique  for 
1907,  the  publications  of  the  Linnean  Society  for  1907,  the 
Transactions  of  the  Entomological  Society  of  London  for  1907, 
and  the  Proceedings  of  the  Association  of  Economic  Biologists, 
vol.  i,  Parts  I,  II,  and  III, and  Book  of  Laws  were  presented  by 
the  Professor. 

Hon.  Walter  Rothschild,  Ph.D.,  M.P. :  The  parts  of  the 
Novitates  Zoologicae  of  the  Tring  Zoological  Museum,  pub- 
lished in  the  year  1907. 

Edward  Saunders,  F.R.S.;  F.L.S.,  F.E.S. :  Drawings  of 
Coleoptera  and  Diptera  made  by  the  late  Professor  Westwood 
in  1 846  for  the  father  of  the  donor.  It  is  peculiarly  appro- 
priate that  these  beautiful  drawings  by  the  late  Professor 
should  now  be  added  to  the  library  of  the  Department  over 
which  he  presided  for  so  many  years. 

R.  Shelford,  M.A.,  F.L.S. :  Sixteen  Treatises  on  Arthro- 
poda, and  the  Annual  Register  of  the  University  of  Chicago, 
1906-7. 

E.  J.  B.  Sopp,  F.R.Met.S.,  F.E.S. :  A  memoir  on  Orthoptera 
by  H.  Gadeau  de  Kerville. 
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Exchanges. 

The  following  were  received  in  exchange  for  the  Hope 
Reports : — 

American  Entomological  Society, Philadelphia, Transactions, 
vols,  xxxi,  xxxii  (1905,  1906). 

Deutsche  Entomologische  Zeitung  for  1907. 

Entomologisk  Tidskrift,  Stockholm,  vol.  xxviii  (1907). 

Bulletins  de  la  Soci^td  Entomologique  Suisse,  Berne,  vols. 
i-x  and  vol.  xi,  Parts  I-VI,  1861-1907.  This  exchange  was 
arranged  in  the  course  of  last  year,  the  Swiss  Society  cour- 
teously giving  a  complete  set  of  their  publications,  hitherto 
entirely  unrepresented  in  the  Hope  Library.  In  addition  to 
the  five  volumes  of  the  Hope  Reports,  the  Professor  presented 
separata  of  a  number  of  his  own  papers  to  the  library  of  the 
Swiss  Society. 

Purchases. 

The  following  publications  of  the  year  1907  were  purchased 
for  the  Department : — The  Ray  Society  volume,  the  volume 
o'f  the  Zoological  Record,  the  numbers  of  the  Entomologist's 
Monthly  Magazine,  the  Entomologist,  and  the  Entomologist's 
Record. 

In  addition  to  the  above — the  normal  expenditure  for  many 
years — the  following  purchases  were  made : — Souvenirs  Ento- 
mologiques.  Series  I  to  IX,  by  J.  H.  Fabre.  The  Ichneumons 
of  Great  Britain,  vol.  i,  Ichneumoninae ;  vol.  ii,  Cryptinae  ; 
by  Claude  Morley.  A  Natural  History  of  the  British  Lepido- 
ptera,  vol.  v  and  vol.  viii,  by  J.  W.  Tutt.  Die  Insekten- 
familie  der  Phasmiden,  Parts  I  and  II,  by  Hofrath  K.  Brunner 
V.  Watten\vyl  and  Dr.  Jos.  Redtenbacher. 

E.  B.  POULTON. 
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